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News of the Congress 
A 21-page on-the-spot 
report by Journal staffers 
p. 95 


tae DF Selected Congress Papers 





A 43-page section of 
technical-operating subjects 
p. 133 














CUP IS PINNED 
TO PREVENT 
ROTATION 











POSITIVE 
LUBRICATION 











ALTERNATE DESIGNS 
FOR CUP PIN 


NOW! A double-row bearing 
for any floating position 


REDUCES WEAR AND POUNDING 
PROVIDES FOR POSITIVE LUBRICATION 


Now you can get a new Timken* 
bearing—first of its kind developed 
for floating bearing positions—that 
answers the problem of excessive wear 
from creeping and pounding in gear 
drives, spindles and many other appli- 
cations. It's a pin-cup, double-row 
tapered roller bearing. Manufacturers 
can assemble and adjust gear drives, 
then merely set the pin. Result is a 
bearing that floats endwise but cannot 
turn in the housing. It greatly reduces 
wear, provides for continuous, posi- 
tive lubrication. This new Timken 


BETTER-NESS 


bearing gives you all these advantages 
for those applications where there is 
an inherent tendency for the cup to 
creep or turn in the housing. 

1) Positive lubrication because oil is 
fed continuously through the pin. 

2) Longer bearing life because bearing 
creep is eliminated. Related parts 
are better protected, too. 

This new pin-cup bearing results 
from Timken bearing research and 
development. Research to make ma- 
chines perform better at lower cost. 
And the combined, new $2% million 
engineering and research facilities of 
the Timken Company, unique in the 
industry, make progress like this pos- 


rolls on 


TIMKEN. 


tapered roller bearings 


sible. Make it yours when you use 
Timken bearings in the machines you 
build or buy. Another reason why 
“Timken” is your No. 1 bearing 
value. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable: 
“TIMROSCO”’. Makers of Tapered 
Roller Bearings, Fine Alloy Steels 
and Removable Rock Bits. 


WHEN YOU BUY TIMKEN” BEARINGS YOU GET... 
. Quality you can take for granted 
. Service you can’t get anywhere else 
. The best-known name in bearings 
. The pace setter in lower bearing 
costs 


This symbol on a product means 
its bearings are the best 
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The long pull still looks bright for oil: 





Petroleum economists told the World Oil Congress that the 
industry can expect: 

---World energy needs to increase 127% by 1975. 

--e-Oil requirements to meet these needs to rise 187%. 

ee-Oil by then to supply 39% of all world energy and 
natural gas to account for 73% of energy used. 

---Natural-gas consumption to treble and to make even 
more inroads into markets for other fuels, including oil. 

(News coverage of congress starts on p. 95, technical 
papers start on p. 154.) 
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Louisiana has best offshore future in the long run. 
Potential sand reservoirs extend to depths well beyond 
present commercial drilling techniques in the gulf off Louisi- 

ana. 

But westward in offshore Texas the section becomes marine 
shale which dims future oil prospects. 

This estimate on offshore possibilities was given the 
World Oil Congress (p. 106) by a noted New Orleans consult- 
ant. He added that offshore operations have become less at- 
tractive recently because of high costs and steady decreasing 
allowables. 
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Other notes on the congress: 





Atomic energy may do the oil industry a good turn in the 
years to come. Dr. Robert E. Wilson says our availability of 
nuclear power will quiet demands of rabid conservationists 
that we must conserve our oil supplies because they are ir- 
replaceable. 





Fluid coking has settled down to successful, profitable 
operation after a rough start. Return on investment can run 
45-55% per year for the giant units and 25% for smallest 
cokers. Several have made 200-day runs, and one hit 300 days. 





Heat from nuclear reactors may get bigger use for indus- 
trial purposes than to produce electricity. Promising use in 





The Oil and Gas Journal is published weeny with an additional issue in vanyary by The Petroleum Publishing Co., 
211 S. Cheyenne, Tulsa 3, Okla. Sec Second-Class “yo paid at Tulsa, Okla. Sopsrient 1959 by The Petroleum Pub- 
lishing Co. United States ‘and foreign rates to the oleum industry, 1 year $5, 2 years $8, 3 years $10. 





chemicals: Converting natural gas to acetylene, nitrogen 
fixation, polymerization, sulfoxidation, and chlorination. 


New refining process—low-temperature isomerization of 
pentanes and hexanes—has been announced by Esso. 

A combined Cs-Cs naphtha feed is isomerized in the liquid 
phase at 80° to 120° F. in the presence of an extremely active 
catalyst. 

Result is a product 5 to 9 octane numbers better than 
that achieved in conventional processing. Cost of this inm- 
provement is 5-10 cents per octane barrel (p. 110). 
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World-wide geophysical activity dropped 7.7% last year. 

Latest study shows: 

-eein Western Hemisphere, where 70.2% of activity is 
carried on, good gains in South America were offset by sharp 
decreases in U. S. and Canada. 

-eein Eastern Hemisphere, over-all activity increased 
with electrical prospecting methods showing up well. 

---in Soviet Russia and adjoining areas, geophysical 
activities increased substantially (Details, p. 118). 











Bidding on new Argentine deals has been extended from 
July 2 to August 4. Bidding will cover exploration and pro- 
duction proposals in 16 northern and central provinces. 

YPF says special attention will be paid to bids offering 
credits in dollars when contracts are awarded. 
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Ashland will loop its new pipeline from Green County, Ky., 
to Louisville with another 6-incher. 

Production in Green County passed line capacity some time 
ago, and the excess is being trucked to Louisville. 

Ashland is now taking from 35,000 to 40,000 bbl. daily 
at Catlettsburg and is topping some crude at its Louisville 
plant, recently reopened. This amounts to about 80% of all 
Green County oil. 








Second cargo of liquid methane has gone to England. 

Constock International Methane now has completed two round 
trip voyages to deliver the liquid natural gas from the Gulf 
Coast to Britain. 

The second voyage went even more smoothly than the first. 
Unloading the frigid methane was completed in 19 hours. 





Pipeliners should watch a bill before the Pennsylvania 
legislature that would interfere with the accepted technique 
of downhill pipeline welding. 

The curious bill would require use of uphill welding, 
starting at the bottom of the pipe and working up. 











Opposing the measure is the API-AGA joint welding com- 
mittee. The long-used downhill method produces higher quality 
and more economical welds. There is no advantage of safety 
in the change. The committee views the bill as legislative 
meddling in technical matters. 


Pipeline automation is a step nearer. 

Platte Pipe Line is developing a program of automatic 
tank switching on its crude system. The test is being made at 
three tanks at one station. Switching is done automatically 


by a gravity instrument. 
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Canadian gas producers may have a new domestic market 
soon in mine-site refining. 

Project now on drawing boards calls for a commercial- 
scale jet-blast furnace requiring 50 million cubic feet of gas 
daily. 

High-grade iron would be produced in furnace by blowing 
methane and oxygen across the heated ore. One distributor, 
Northern Ontario Natural Gas Co., points out that Ontario has 
vast reserves of low-grade ore where the process might apply. 
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Vertical tube bundles may be the answer for refiners 
troubled with fouling of heat exchangers. Especially is this 
true in units handling stocks susceptible to oxidation 
effects. 

The explanation: Fouling rate is related in part to 
linear velocity at the skin areas of the tubes. With a verti- 
cal arrangement, this velocity is increased and lower fouling 
rates are achieved. 








Some refiners are disappointed in the blending values of 
isopentane and isohexanes. 

Loss of as much as 5 octane numbers in blending with 
aromatic stocks is reported. Add to this another fact: Iso- 
merization doesn't add to gasoline yield. 

It means that this process may well lag behind alkylation 
in boosting production of the high-valued isoparaffins. 











Being a good neighbor comes expensive for refiners. 

Cities Service spent $l out of every $9 at its new $27- 
million Toronto refinery to eliminate problems of noise, traf- 
fic, and air and water pollution. 

Highlighting the community integration approach is a fish 
pond fed from the refinery—a living example that the waste 
water is pure. 








Heavy concentration of cars and refineries isn't the main 
ingredient for smog trouble. ; 








Only when the fumes from car exhausts and plant stacks 
are trapped and held over a city does trouble come. 

Experts say Houston, for instance, which has a heavy con- 
centration of cars and refineries, won't have a smog problem 
because it's surrounded by open terrain. 

Los Angeles, with a similar concentration, is smog-bound 
because of the mountains which partly surround it. 
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Overcapacity continues to plague petrochemicals. 

Ethylene capacity is 25-50% above demand, ammonia 25% too 
high, butadiene 40%, and ethylene oxide 25-30%. 

This doesn't mean that all plant construction will stop. 
Some companies still will find it attractive to build their 
own plants in some of the above categories. Best hope is that 
new outlets and new chemicals will be developed to increase 
over-all demand. 

Outlook now is that rate of growth in petrochemicals will 
slow down. Demand is expected to increase at rate of 6% per 
year (See p. 126 for details). 





Bigger and bigger plants are needed to remain competitive 
in the petrochemical feedstock picture. 

Consultants give these examples: 

In 1950 a 50-million pound per year ethylene plant was 








attractive. Now a company wouldn't build one with less than 
200-million pound capacity unless there were special reasons. 

Ammonia used to be made in plants rated at 100-125 tons 
daily. Now the 150-200 ton daily range is the accepted eco- 
nomic capacity. 
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News from over the industry: 





Teamsters are forcing a delay in election to name bargain- 
ing agent at Esso Refinery at Baton Rouge. They have filed an 
unfair labor practice charge against Esso. 

This means the NLRB must dispose of the charges before 
the election can be held. Esso workers have approved over- 
whelmingly a new labor contract for the refinery negotiated by 
the Independent Industrial Workers Association. But contract 
can't go into effect until the bargaining-agent vote is held. 

Teamster strategy, according to independent union, is to 
stall the election while campaigning to take over the rival 
union. Several other unions are expected to ask for a spot 
on the ballot. 








First-gquarter profits record: Forty-four oil companies 
showed aggregate net of $719 million, increase of 20% over the 
$601 million net for 1958 first quarter. All but six firms 
showed gain in earnings and about half showed gain exceeding 
the 20% average. Figures are from Pforzheimer & Co. survey. 








the WALWORTH CUSTOMER 


wants a quick operating, 
sure, tight valve. He chooses a 


WALWORTH 


LUBRICATED PLUG VALVE 
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When the Walworth Customer has to decide on 
a valve that will close fast and easily, he wants 
to know HOW fast... HOW easily. Tight closure? 
Of course. But can the valve be serviced under 
pressure? Yes. Still, he tries one himself. 

In the Walworth Lubricated Plug Valve he 
finds 100% tight closure because it is lubricant- 


...and here’s why 


M 


me 


sealed against leakage. He finds it opens or closes 
with a quarter turn. Then, and only then, he’s 
ready to buy. If that’s the way you like to buy 
valves, we want you, too, for a Walworth Cus- 
tomer. For details on all types and ratings of 
Walworth Lubricated Plug Valves, ask your 
Walworth Distributor. 


Or write WA7 FAR TWA © ERE” ER 750 Third Avenue, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO 
M&H VALVE & FITTINGS CO. ° SOUTHWEST FABRICATING 
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IN THE NEWS 


World Petroleum Congress News 


Oil Technology Makes Big Strides Overseas 

Economists Are Optimistic About Oils Future 

Italy Is Developing New Polymers 

Octane Race Fades But Gasoline Improvement Continues 
Offshore Slowdown Won't Last Forever 

Russians Outline New Drilling Methods, Improvements 
Louisiana Has Brightest Future for Offshore Success 
New Refining Process Gives Higher Octane Yields 
Russians Reveal Continuous Coking Process 

Future Looks Good for Two-Stage Cat Cracking 

Levy Says “Have Not” Oil Nations Need Free Enterprise 
Liquid Methane No Threat at Present to U. S. Gas Lines 
H-Bomb Expert Says Nuclear Shots Will Aid Shale Work 
Radioactivity Fears Hamper Atomic Uses in Industry 


Domestic News 


General Interest: 
Signal and Eastern States Expected to Merge 
Connole Urges Coal to Push National Energy Policy 
Lease-Limit Law Violation Charged in Wyoming 
Asphalt Spray Cuts Rail Roadbed Maintenance Costs 
Oil in Spotlight as Texas Hunts New Taxes 
Sun Completes Mined Underground Storage Cavern 


Processing: 
Gasoline Stocks Are Up, Demand Dips, and Prices Sag 
Huge Reactors Enroute to Magnolia’s Beaumont Plant 
Petrochemicals Keep Growing But at Reduced Pace 


Drilling-Production: 
Russian Turbodrilling Seeks Speed, Not Economy 
Rocky Mountain Group Ridicules Shale-Oil Blasts 
Unitization, Water Flood Pushed for Sherman Field 


Exploration: 
World-Wide Geophysical Work Dips 7.7% in 1958 
Federal Officials Recommend Lease Sale Off Louisiana 
Is There Oil on the East Coast? 
Electrical Surveys May Be Underestimated 
Exploration Outlook—Fresh Look at Far Southwest 
Texas Panhandle Sets Fast Discovery Pace 


Foreign News: 
Aramco Boosts Northern Fields Output 
(Eighth in a series of special foreign reports) 
Russia Will Build New 2,500-Mile Crude Line 
BP’s Multigrade Pumps Invade West Germany 
Middle East Pushes World Output to New High 
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WORLD PETROLEUM CONGRESS SECTION 


Exploration 


Exploration Techniques on Salt Domes of 


U. S. Gulf 
By M. T. Halbouty and G. C. Hardin, Jr. 
Deals primarily with the five salt-dome basins, 
covering present and future exploration tech- 
niques. 


Exploration Tomorrow and Beyond 
By A. I. Levorsen 
What will guide exploration in the 1960's. 


What’s the Score on Neutron Logging? 
By A. H. Youmans and C. W. Zimmerman 


Here’s the story on a new development—the 
accelerator neutron source—and of other ad- 
vances in past 4-5 years. 


Drilling-Production 


We're Still Learning About Air and Gas 
Drilling 
By L. W. Randerson 
Selection of gas types, recent applications, 
hazards, special tools are some of the subjects 
covered. 


Results of Gas Injection in LL-370 Area, 
Lake Maracaibo 
By P. N. Weidner and E. R. Bower 


Foreign Drilling Contracts Are Different 
By Th. J. Vrins 
How U.S.S.R. Doubled Production in Past 5 
Years 
; By A. P. Krylov et al. 
Wider well spacing, proper well location, pres- 
sure maintenance, increasing water pressure, 
and hydraulic fracturing. The 1975 goal: 
8,000,000 bbl. 


Pipelining 
Synthetic Pipeline Coatings Promising 160 


By M. J. Dabney, O. C. Siotterbeck, and 
D. F. Koenecke 


vs. 


134 


Evaluation of thin synthetic coatings 
asphalt and bituminous enamels. 


Scheduling and Control of Multiple Pipeline 
Tenders 


By W. G. Horstman, G. W. Chism, and 
W. R. McDonald 


Use of an electronic data-processing system. 


138 169 


139 
Refining-Processing 


Sulfur Recovery From Refinery Gases 

By R. W. Rieve, P. M. Pitts, Jr., and 

L. N. Leum 

A multivalent ion such as iron with a chelat- 

ing agent is employed. Sulfur is formed as 
finely divided solid. 

142 Selective Adsorbents Upgrade Gasoline by 
Removing N-Paraffins 

By G. R. Brown, Jr., R. A. Rightmire and 

H. A. Strecker 


Methods of operation and problems in using 
molecular sieves. 


189 


145 Hydrogenation—Here Today and Here To- 


morrow 
By W. E. Bradley, G. W. Hendricks, H. C. 
Huffman, and A. E. Kelley 
The authors review the present and future of 
hydrogenation in manufacture of premium 
refinery products. 


The Oxo Process Today 


By V. H. Hurd and B. H. Gwynn 


Reviews status of Oxo chemicals today, three 
methods of manufacture of primary octyl 
alcohols, process developments, future growth. 


194 
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199 
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ASSEMBLED 
PUMP 


Here are some 
money-saving tips 


about deep-well pumping 


VERY WELL OPERATOR wants to get his production at lowest 
E cost, and proper selection of equipment can contribute sub- 
siantially toward achieving this goal. 

When pumping below 7,000 feet, for example, it is a frequent 
practice to install 11/,” standard barrel pumps in 2” tubing. This 
combination is not economical in many of the deeper wells be- 
cause high pressures cause distortion of the pump barrel and ex- 
cessive wear on pump parts, necessitating costly stoppages to 
pull the pump for maintenance work. At these depths, impact 
loading often causes the early failure of standard-wall pump 
barrels. 


, 


“Oilwell” builds HEAVY-WALL pump barrels 
... With thicker walls which have the strength to operate properly 
under high pressure conditions. Furthermore, these pumps (1!/,” 
’ tubing) can be made to 


, 


maximum for 2” tubing, 134” for 21% 
produce as much fluid by a compensating increase in stroke 
length, pumping speed, pumping time, or a combination of all 
three. 

Periods between maintenance pullings may be further ex- 
tended by utilizing: (1) bottom-seated pumps, which will not 
stretch under pressure; (2) double valves instead of single 
valves; and (3) “stroke through” assemblies—all of which add to 
efficiency in deep well pumping. 

You can get heavy-wall construction in H1-Brin or Krom-I- 
Dee qualities. Each of these exclusive “Oilwell” barrels is strong 
and abrasive-resistant and designed to meet a particular corro- 
sive condition. 

Write or ask for a free copy of Selection and Application of 
Subsurface Pumps. Its 38 pages are crammed with practical in- 
formation. Or visit your “Oilwell” store and talk with our Pump- 
ing Specialists. They can help you select the subsurface pump 
that will perform most economically in your well. 

USS, HI-BRIN, KROM-I-DEE and “Oilwell” are registered trademarks 


Oil Well Supply 
Division of 
United States Steel 


Executive Offices—Dallas, Texas 
Export Office—30 Rockefeller Plaza, New York 20, N. Y 
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DMS isa water soluble nonionic 
surfactant for use in all drilling 
muds. 


DMS muds are stable to high 
temperature, salt and anhydrite. 


DMS muds have been used as 
drilling fluids with weights up to 
22 ppg and with temperatures up 
to 450°F. 


DmMmS reduces consumption of 
fluid loss additives and improves 


their efficiency in all systems, 
even saturated salt muds. 


DMS muds minimize dispersion 
of drilled solids and reduce main- 
tenance and watering back. 


pms, packed in distinctive red 
checked drums, is available in all 
drilling areas. 

Consult your local Baroid or 
Magcobar Dealer for product 
know-how and Service. 


From i esearch, lo Really 
ANTARA. CHEMICALS 


A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET: NEW YORK 14, NEW YORK 





LARKIN CASING CENTRALIZERS 


} EXCEED ALL 
\ KNOWN 
REQUIREMENTS 


Based on established standards, Larkin 
Casing Centralizers take 45% less 
permanent set than maximum .. . exert 
300% more initial centering force 

than minimum required. There’s a size and 
range for every condition. 


LONG LOK-ON LONG SLIP-ON 
FIG. 905 - FIG. 903 


SHORT LOK-ON SHORT SLIP-ON 
FIG. 904 FIG. 902 


... Through Your Supply Store 


LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, TEXAS 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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COMPUTER PROGRESS FROM GENERAL ELECTRIC 


ANNOUNCING rue FLEXIBLE NEW GE 312 DIGITAL 
CONTROL COMPUTER FOR ON-LINE PROCESS COMPUTING 


APPLICATION IN INDUSTRIAL AND UTILITY SYSTEMS 


GE 312 OrGiTar CONTROL COMPUTER 








Newest member of a distinguished family of General Electric computers, 
the GE 312 transistorized DIGITAL CONTROL COMPUTER has been especially 
designed for process control, data logging, and data processing 
requirements imposed by industrial and utility operation. 
* “Big Machine” features — moderate in cost * Expansible memory capacity 
* Easily programmed « Advanced programming aids available « Rugged construction 
for industrial application * Off-line operation as a general purpose computer 
Request brochure CPB-36. For more information on computers, conputing 
control and automation, contact your nearest General Electric Apparatus Sales 
Division Office, or write to: Computer Department, Room 3300 
General Electric Company * Deer Valley Park « Phoenix, Arizona. 


Progress ts Our Most /mportant Product 


GENERAL @ ELECTRIC 


FOR FIGURES IN A HURRY FIGURE ON A GE COMPUTER vf, 


cpa-16 (5-59) 


























COMPLETE MUD SUPPLY 
ANYWHERE IN THE WORLD 


Wherever your rig is operating, you get fast delivery from a 
nearby source of mud materials, processed under Baroid’s ex- 
acting standards ...designed for your local problems. 


BAROID-MAFFE! S.p.A. BAROID OF CANADA, LTD. BARITINA DE VENEZUELA, S.A. 
32 Piazza Repubblica 314 Royalite Building (BARVENSA) 
Milan, Italy Calgary, Alberta, Canada Apartado 9117, Caracas 
Cable: Baroid Milano, Italy Cable: BARVENSA 


BARYTES & MINERALS, LTD. MAQUIP (Comercial de BARMINE COMPANY GONZALEZ, RAMIREZ & CIA. BAROID DIVISION 


Port of Spain, Trinidad Maquinas e Equipamentos) Lima, Peru Havana, Cuba P.O. Box 1222 
BARMINE Rio de Janeiro, Brazil Cable: BARMI Cable: PICOTAN Phone CAstle 4-3019 


Cable: SOCILEQUIP Seward, Alaska 


BAROID DIVISION »- NATIONAL LEAD COMPANY 


5921 EXPORT OFFICE: P. O. BOX 1675, HOUSTON 1, TEXAS 


Cable 
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3 times as good at bringing back “dead” wells 


It’s easy to see why this Texas equipment-maker 
called in an acknowledged belt expert, the G.T.M. — 
Goodyear Technical Man. The V-Belts they were 
searching for had to be capable of driving 300-barrel- 
a-day, 1000 p.s.i. waterflooding pumps — without the 
stretching failures that would hold up a vital oil well 
revival program. 


And how successful was the search? The G.T.M.’s 
V-Belts with the Green Seal — muscled for super- 
resistance to stretch — let the manufacturer use 
smaller, less expensive drives and produce a more 
compact, more efficient piece of equipment. More than 
that, the belts gave them 3 years of trouble-free serv- 











GOODYEAR INDUSTRIAL PRODUCTS 


@-Specified 
COMPASS-V-Steel Belts for 
Waterflooding Pump 


A load-carrying section of endless high- 
tensile steel cable 


B Notches open between pulleys, dissipat- 
ing heat 


C Notches compress rounding pulleys, giv- 
ing continuous gripping surface 


D Highest-quality rubber underbody 


E Sturdy bias-laid fabric cover resists wear 














V-BELTS WITH THE GREEN @ SEAL BY 


GOooD, 


ice—3 times better than any others they’d ever tried. 


Once again, the G.T.M. came up with a moneysaving 
answer when an industrial rubber product user 
struck a costly snag. To break a bottleneck in your 
operation—fast—contact him through your Goodyear 
Distributor—or by writing Goodyear, Industrial 
Products Division, Lincoln 2, Nebraska, or Akron 16, 
Ohio. 


IT’S SMART TO DO BUSINESS with your Goodyear Distributor. 
He can give you fast, dependable service on V-Belts, 
Hose, Flat Belts and many other industrial rubber and 
nonrubber supplies. Look for him in the Yellow Pages 
under “Rubber Goods” or “Rubber Products.” 


Green Seal, Compass -T. M.'s The Goodyear Tire & Rubber Company, Akron, Ohie 


THE GREATEST NAME IN RUBBER 
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FOR 
SEVERE 


CORROSIVE 
CONDITIONS 


Specify 


ALUMINUM 
GATE VALVES 


by Darling 


} 


oe 

BR " 

- ' 
a eae 
——_ 


Unique revolving disc feature 


Handling corrosive chemicals such as Accurate casting control and precision 
hydrogen peroxide, ammonium nitrate, assembly reduces friction and wear, 
acetic acid, concentrated nitric acid? provides maximum ease of operation. 
Darling Aluminum Gate Valves give 
you longer life, cut maintenance costs, 
under these and other severe service 
conditions. Here’s why: 


Darling Double Disc Parallel Seat 
principle assures freedom from leakage, 
trouble and downtime. 

Darling metallurgical engineers Darling aluminum alloy valves are 
have thoroughly tested and standardized available in sizes from 14” through 24”. 
on the most highly corrosion-resistant Write us about your requirements and 
aluminum alloys in use today service conditions. 


DARLING 


=r 
a 
~ 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 1, Pa. 


a 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. VALVES 
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FOR SAVINGS IN 


RIG DOWN TIME 
DURING FORMATION TESTS! 














NEW 
HALLIBURTON “CR” SAMPLER 


Down time reduced as much as 95% or more by means of the new 
Halliburton “CR” (Continuous Retrievable) Sampler. This combination drilling 
and testing tool is designed to test a formation at any time without the neces- 
sity of making two round trips for the installation and subsequent removal 
of testing tools. Recovered formation fluids may amount to several gallons, 
and within a few minutes after recovery of the sampler assembly, drilling may 
be resumed. 

Through the use of the “CR” Sampler, rig down time charged to formation 
evaluation may be, for example, as low as 1] hour, where comparable testing 
with cor ventional equipment might require down time of from 1/2 to 72 hours. 

4 And, service charges for the new “CR” Sampler are lower! 


eS ES ES SS es ee ee ee ee ee a 


le The new Halliburton tool consists of two major assemblies: the 

«sig Tool Body, which contains the packer and packer inflation valve 
...and the Sampler Assembly, which consists of a fishing neck for 
sand line removal, an optional number of retrievable sampler barrels, 
a pressure-operated sampler valve, and a BT Pressure Recording 
Device. The “CR” Sampler is operated hydraulically by pump pres- 
sure; no rotation or up and down movement is required. 


Ea 


For testing dependability and the economy of reduced rig down time, look 
into the new Halliburton “CR” Sampler... available in 634” size, for hole sizes 
ranging from 7%” to 8%”. A call to your nearby Halliburton office will bring 
you full information about this profitable new tool. Investigate how these 
savings can be accomplished by you. 


HALLIBURTON 


TESTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY © DUNCAN, OKLAHOMA 


fe ¥ 
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W ) D SUPPLIES + EXPORT TOOLS & SERVICE 





Fishing, Cutting 












THE HOMCO 
WASHOVER 
DRILL 






om As 


‘ COLLAR prevents drill collars 
from falling during 
SPEAR washover operations 


When you call Homco for a fishing 
or cutting job you know you are get- 
ting the most skilled help in the oil 
fields. Thirty one years experience in 
the field enables Homco to offer you 
an unequalled service. Trained and 
: experienced operators use the Homco 
designed tools that get the job done 
fast. 

As an example, in many instances 
drill collars are lodged some distance 
from the bottom of the hole and when 
washed over they fall to the bottom, 
necessitating an extra trip into the 
hole to retrieve them. And, in many 
cases the collars lodge on the bottom 
requiring additional washover 
operations. 

The Homeco Drill Collar Spear is 
designed to prevent this. This tool 
has the spear attached to the wash 
pipe through shear pins allowing the 
spear to be screwed into the joint 
connection of the collar. After the 
connection is made the pins are easily 
sheared, allowing washover to begin. 
The spear is in the catch position as 
the collars are washed over prevent- 
ing the collars from falling. A free 
| point indicator may be operated 
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through this tool at any time. 
; Be reasearch 

: , y c engineering 
: Bt. ~ development 
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HOUSTON OIL FIELD MATERIAL COMPARY \« 


SS ee 











EXPORT OFFICES 


wee on 


Houston, Texas (Headquarters 

( New York, N.Y . 
Mexico City, Mexico ‘> Pr oe 
Long Beach, California 

23 Maracaibo, Venervela 


Paris. Fronce 


WRITE FOR 
i) TECHNICAL INFORMATION 
: AND BROCHURES 


HOMCO has it! 








Really a nice record present! 


KALLE & CO. AKTIENGESELLSCHAFT, one of the greatest manufacturers of CMC, 
have sent to their friends in DRILLING and EXPLORATION a record referring to the 
anniversary of the petroleum industry and presenting a fine piece of German music. If you 
like to have it, please write to us. 


KALLE & CO. AKTIENGESELLSCHAFT * WIESBADEN-BIEBRICH * WESTERN GERMANY 
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Specify Philco Microwave for unequalled 
reliability in Pipeline Communications 








Featuring the revolutionary CLR-9 duplex terminal, with wideband composite 
signal, Philco Microwave Systems insure highly dependable, unattended, point- 
to-point communications for voice, telemetering, VHF maintenance and inter- 
site voice . . . plus high speed data transmission and supervisory control. 
The CLR-9, which operates in the 6000 mc to 8000 mc bands, consists of a 
highly stable, FM, reflex klystron transmitter and a low-noise superheterodyne 
receiver. Co~unuous operation is assured by the automatic switching to the 
integrated standby which is kept in continuous operation with the primary unit. 
The unitized construction of the CLR-9 provides the utmost in flexibility and 
ease of maintenance through plug-in printed wiring chassis. In addition, meter- 
ing and test circuits are built in and centrally located on the control panel. 
For reliable, economical, maintenance-free microwave communications . 
specify Philco. Government and Industrial Division, 4700 Wissahickon Avenue, 
Philadelphia 44, Pennsylvania. In Canaé'«: Philco Corporation of Canada Limited, 
Don Mills, Ontario. 
e Plug-in Printed Wiring Chassis e Built-in Metering and Test Circuits—in a Single 


e Expandable—Wide Bandwidth Suitable for Test Panel 
Computer Control and Data Transmission e Compatible with all Multiplex Equipment 


e Convection Cooled Klystrons—No Blowers e 240 Voice Channels 





PLUG-IN PRINTED WIRING CHASSIS 
—are replaced quickly, providing 
utmost ease of maintenance, 
printed wiring panels give in- 
creased circuit stability 
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with Davison Catalysts 


Your stack carries away regeneration gases 
not catalyst—-when you put Davison in 
your unit. Here’s why: 
With Davison Catalysts you get the lowest 
amount of unretainable fines. 
With Davison Catalysts you get lower 
attrition. The lower breakdown rate of 
Davison Catalysts means you get the fines 
you need without light particles escaping up 
the stack. 
The reason: balanced density. There’s a 
Davison Catalyst to suit your application. 
Write Department 4016, today for 
Product Service Bulletin No. 59-101. 


As st 
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w.r. GRACE 2a co. 


DAVISON CHEMICAL DIVISION 


BALTIMORE 3, MARYLAND 
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don’t pull the stri 
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WELEX’S 
THROUGH-TUBING 
COMPLETION 


Pal isn’t necessary to pull the tubing string when you use Welex’s 
JET-POWERED through tubing completion e Years of experience, plus 
precision engineered tools, assure you fast, accurate and dependable results 
with a minimum amount of down-time—and WITH ONLY ONE SERVICE 
TRUCK ON THE LOCATION e DON’T PULL THE STRING e Call 
Welex and put these power-packed tools on your tamyZRADIOACTIVITY 
LOGGING®A key part of through tubing completion, Welex’s R/A log, 
run by field-experienced engineers, gives you pinpoint precision in locating 
the zones to be perforated JET PERFORATINGeWelex, originators of 
jet perforating, assures you full results from every shot e Welex’s Swing 
Jet and the new Welex Link-Jet* are typical of the jet guns available for 
the most dependable, most accurate through tubing perforating JET TUB- 
ING CUTTEReStuck tubing or bull plugs at the end of the tubing 
string present no problem for the Welex Jet Tubing Cutter e Designed to 
withstand extreme pressures and temperatures, the Jet Tubing Cutter cuts 
tubing cleanly without damage to surrounding casing, leaving as little flare 


on the tubing OD as possible e 


WELEX, INC. 


ices: 1400 East Berry, Fort Worth, 2 xas. Division in 
, lo «Angee, idlnd, New Orion, Tue end Wich, Danco 
ry major oil center. Subsidiaries in Canada, Peru and Venezeula. 


Trademark of Jet Research Center, Inc. 
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WORLD-WIDE OPERATION 


A timely reminder that plant construction knows no na- 
tional boundaries is the Fifth World Petroleum Congress. 
For wherever you plan to build . . . Canada or Cuba, 
Europe or the Middle East . . . you will find Procon ready 
and organized to handle your requirements in any part of 
the Free World. Skilled designers, engineers and construc- 
tion crews can quickly be on the job building a petroleum, 
petrochemical or chemical plant or processing unit as 
required. And you may be sure it will be built to your 


eff iS satisfaction . . . to precise specifications and on time! 


® 
PROCON Pecyaerace’ 


1111 MT. PROSPECT ROAD. DES PLAINES, ILLINOIS, U.S.A. 


PROCON (CANADA) LIMITED, TORONTO 18 ONTARIO. CANAD 
PROCON (GREAT BRITAIN) LIMITED, LONDON. WwW c 2. ENGLANO 
PROCON INTERNATIONAL &. A.. Santis GO Of cuss 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM PETROCHEMICAL, ANDO CHEMICAL INDUSTRIES 
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its Not A Grief Stem 


IF i’S A BAASH-ROSS KELLY 


Choice of 
Sguare or Hexagonal Kelly... 


“TRUBORE’ UPSET SQUARE 
KELLYS 


From alloy steel selection to anti-gall treatment each 
manufacturing step is quality controlled to assure long 
kelly life. Because of their heavy walls, “Trubore” kellys 
have very little flexibility. Therefore, the joint alignment 
is held to unusually close tolerances to eliminate risk of 
“working” at the joints, thus minimizing joint failures. 
Added length at top and bottom upsets allows recutting 
threads for added life. 

B-R square kellys are made in various styles including 
the plain type. Special lengths, cross sectional dimensions 
or upset designs using any type of steel are available 
on order. 


“TRUBORE’ HEX KELLYS 


Because this kelly can be used without change for both 
regular or pressure drilling it is widely used as the standard 
for ail drilling operations. 

The Baash-Ross hex kelly has these advantages: 

Smoother running (machined to shape) 
Greater resistance to bending* 

More circulation area* 

Stronger in torque* 

Greater tensile strength* 


*Based on comparable square and hex kellys. 


Facilities are available in the United States for recon- 
ditioning worn hex or square kellys, and for stubbing by 
the Baash-Ross pressure weld method. 


PROTECT your kelly investment — use Baash- Ross 
Kelly Drive Bushings. 


ae ROSS DIVISION 


OF JOY MANUFACTURING COMPANY 
GENERAL OFFICES: 5306 CLINTON DRIVE, HOUSTON, TEXAS 
AREA OFFICES: FOREIGN OFFICES: 
Houston, Texas, Odesta, Texas, Dallas, Texas; Long Monte Carlo, Monaco; Mexice City, Mexico; 


, Cal.; Casper, Wyoming; Oklahoma City, Greenock, Scotland; London, England; Paris, France; 
.; Olmey, U.; Calgary, Alberta, Canada; New Caracas, Venezuela; Buenes Aires, Argentina; Ris 
rk, N.Y. de Janeiro, Brazil; Tokyo, Japan 








FROM STEEL BILLET TO FINISHED PRODUCT... 


HARRISBURG PUMP LINERS ARE 


QUALITY 


CONTROLLED 


Better pump performance and less main- 

tenance cost are assured with Harrisburg 

Diamond Hard pump liners . . . quality con- 

trolled by the manufacturer from start to 

finish. Forgings are pressed from controlled 

analysis steel, flame-hardened for maximum 

Precision strength, precision machined to exact speci- 

flame-hardened 

core fications, and honed to a mirtor-finish. The 
Harrisburg Diamond Hard trademark is your 

Honed guarantee of the finest liner possible. Write 


mirror-finish 
today for complete catalog and prices. 


HARRISBURG. INC. 


OIL FIELD SALES AND SERVICE 
P. ©. BOX 334, FORT WORTH 1, TEXAS 
Address inquiries to: P.O. BOX 1053, HOUSTON 2, TEXAS 
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4-CYCLE DESIGN 


~ INCREASED FLEXIBILITY 
FOR UNATTENDED STATIONS 


660 H.P. BEAIRD-INGERSOLL-RAND packaged compressors in an automatic, 
unattended gas boosting station. Units are equipped for unattended operation 
with speed and pressure regulation. Interstage and after cooling sections are 
mounted in the Young updraft design radiators. Other Beaird compressors 
available from 120 to 660 h.p 


Complex or partial control systems will not meet the requirements of 
a modern, automatically operated unattended compressor station. This 
is why leading operators select Beaird-Ingersoll-Rand 4-cycle packaged 
compressor for this service 


The 4-cycle design provides smooth power at any load (even with 
frequent variations ), and at any engine speed from full to half. To meet 
even greater line variations compressor cylinders can be loaded or 
unloaded in steps from full to no load. Should conditions require the 
unit to stand by, the 4-cycle engine can be idled for long periods without 
carbon build up or damage to the valve ports. This is possible because 
the constant quality fuel mixing valve will handle all speed and load 


conditions. 


Lowest cost per horsepower to install, Beaird-Ingersoll-Rand packaged 


compressors require minimum foundation and piping . . . can be easily 


moved to other service. 


Beaird gas engineers are available to assist you with your plans on 
automatically operated field stations. 


THE J. B. BEAIRD COMPANY, INC. 


Shreveport, Louisiana 


2 Ff 


COMPRESSOR CYLINDERS have (1) automatic inlet valve un- 
loaders and (2) fixed volume clearance pockets. Valve unloaders 
are combined with automatic engine speed regulations to pro 
vide smooth loading and unloading while maintaining desired 
pressure conditions 










CONTROL CENTER with (1) AS&P controller (2) Engine gauge 
panel (3) Crankcase oil level valve (4) Three-way oil temper 
ature control valve (5) Triflo four ported oil valve (6) Scrubber 





liquid level shutdown switch 


CHECK THESE EXCLUSIVE 4-CYCLE FEATURES: 


Complete engine speed control 

Line pressure maintenance by speed regulation 
Gas capacity control by speed regulation 
Constant quality fuel mix at all speeds 

Long spark plug life 

Idline for lone periods 

Small, accessible air intake piping 

One air intake and one exhaust connection 

No scavenging air manifolds or piping required 


BEAIRD INTERNATIONAL, INC 


Office aloaar hert 





PROPORTIONER 


controls flow to save for you 


The V-port disc in all Hancock “Flocontrol” Valves 
insures proportional flow throughout the entire lift of 
the stem. They are valves that help you achieve uniform 
product quality through closer control, save steam and 
fuel on process work, and cut maintenance costs. 

“3 in 1” valve design combines variable orifice with 
shut-off and micrometer dial and pointer. The valve 
Opening can be set within 1/10 turn of the handwheel 
—you can duplicate all settings easily, instantly. No 
shut-off valve required—flow is in a straight line, with 


separate shut-off seating surface located away from the Hancock ‘‘Flocontrol”’ 
V-ports. valves assure positive 
a ; ; pinpoint control—elimi- 

Hancock “Flocontrol” Valves are available in Bronze nate all guesswork. 


and Steel to meet the most demanding services. Ask 
your industrial supply distributor for details. 


Tr HANCOCK “FLOCONTROL” VALVES 
A product of 


2 
Ml MANNING, MAXWELL & MOORE, INC. 


a 
TRADE MARK Consolidated Ashcroft Hancock Division « Watertown, Massachusetts 


MANNING 
Ni JZUOOW 9 


In Canada: Manning, Maxwell & Moore of Canada, Lid., Galt, Ontario 








need 


wenel 


this network of 


Wherever you are, chances are there’s 
a distributor of Allied ethanolamines 
and glycols nearby. To serve you 
promptly and economically, local drum 
stocks are maintained by the distribu- 
tors listed at, right. Drum and tank 
car quantities are also available from 
Allied’s Orange Texas plant. Shouldn’t 
you make a note right now of the 
source nearest you? 





BASIC TO 
AMERICA’S 
PROGRESS 
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° 
hemical | 
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means fast delivery 


. Acid Products Co., Inc.—Chicago, III. 
. Acme Soap & Chemical Co.—Chariotte, N.C 


Aetna Color & Chemical Co.—East Paterson, N. J. 
Apothecaries Hall Co.—Waterbury, Conn. 

Harry A. Baumstark & Co.—St. Louis, Mo. 

T. H. Baylis Co.—Providence, R. |. 

Benlo Chemicals— Milwaukee, Wisc. 


. Chemical Sales & Service Co.—Worcester, Mass. 
. Chemical Services, inc.—Atlanta, Ga. 

. Coastal Chemical Co.—Abbevilie, La. 

- Cole & De Graf—San Francisco, Calif. 

. Geo. $. Coyne Chemical Co.—Philadeiphia, Pz. 

. Crowley-Thompson Chemical Co.—Cleveland, Ohio 
. Delarich Corp.—Delawanna, N. J. 

b cyes Sales it Engineering Service Co. 


ings, Mont. 
Freeport Chemical Distributers—Cambridge, Mass. 


. Great Lakes Chemical Co.—Cicero, ili. 


NITROGEN DIVISION 
Dept. GA 4-55-4, 40 Rector St., New York 6, N. Y. 


18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 


Herbert Chemical Co.—Cincinnati, Ohio 
independent Chemical Co.—Brooklyn, N. Y. 

Los Angeles Chemical Co.—South Gate, Calif. 
Mine & Smelter Supply Co.—Denver, Colo. 
O'Connor Chemicals, Inc.—Detroit, Mich. 
Pacific Polymers—Hawthorne, Calif. 

P B & S Chemical Co.—Henderson, Ky. 

Plyco Products, Inc.—E. Boston, Mass. 
Riverside Chemical Co.—No. Tonawanda, N. Y. 
Southwest Gas Equipment Co.—Liberal, Kan. 
Thompson-Hayward Chemical Co. (All offices listed 
below are Thompson-Hayward) 


28A—No. Little Rock, Ark. 288—Davenport, ta. 
28C—Des Moines, |a. 280—Wichita, Kan. 28E—Shreve- 
port, La. 26F—Kansas City, Mo. 28G—Okiahoma City, 
Okla. 28H—Tulsa, Okla. 281—Memphis, Tenn. 28j— 
Dallas, Texas. 28X—Houston, Texas. 281—Lubbock, 
Texas. 28M—San Antonio, Tex. 28N—New Orleans, La. 











CONTINENTAL 


RED SEALS Find 
Ready Acceptance 


in the Oil Fields 


Bult 


The ever-widening acceptance of Continental Red Seal engines 
in all types of oil field operations is attributed in great part to 
specialization—in Continental's long-standing policy of engineer- 
ing each model precisely to the job to be done. Each and every 
model is the product of 56 years’ engine-building experience. 
The industrial series comprises 57 different basic models—from 
14 to 237 horsepower—and they are backed by parts and 
service from coast to coast. Visit your nearest oil field supply 
store or write the factory for information. 


6 EAST 45TH ST. NEW YORK 17. NEW YORK « @ SANTE FE T 
8 CEDAR SPRINGS ROAD. DALLAS 3. TEXAS « 5 AKLEIGH D 
AND ST. THOMA NTARI 


Lontinenta/ Motors (orporation 


oe) ee ee ll eee ee 
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News! The best features of 
modern bearing design combined and refined in 


SELF-ALIGNING ROLLER 
BEARINGS BY LINK-BELT 


IG, mirror-smooth convex rollers 
B plus heavy, broad-shouldered in- 
ner race plus centrifugally-cast bronze, 
precision-machined retainers! Only 
from Link-Belt do you get ALL that 
is best in modern bearing design. 

Individually, these elements repre- 
sent major improvements on accepted 
design concepts. Collectively, they con- 
stitute the most efficient spherical roller 
bearings available . . . promise un- 
equalled economies, whatever the ap- 
plication. 

Your Link-Belt office or authorized | 
stock-carrying distributor will gladly 
explain the many performance advan- 
tages evolved with this new design. 
And either can furnish full data on 
industry’s most complete line of ball 
and roller bearings . . . pillow blocks 
and flanged, flanged-cartridge, car- 
tridge and take-up blocks. 


LINK 


MANUFACTURERS OF SELF-ALIGNING 
BALL AND ROLLER BEARINGS 


LINK-BELT COMPANY: Indianapolis 6, 
Houston 1, Dallas 26, Odessa, Tex., 
New Orleans 16, Shreveport, La., Los 
Angeles 22 (Montebello), Scarboro 
(Toronto 13); Export Office, New York 
7. Distributors in All Fields. 14,819-8 


BIG, HIGHEST-CAPACITY ROLLERS. Each HIGH, HEAVY INNER RACE FLANGES PRECISION-MACHINED, CENTRIFUGALLY- 
bearing has a maximum number of rollers present convenient hold for assembly and CAST BRONZE RETAINERS have many times 
—as large as possible, yet all components removal of bearing without cutting awa more support and ability to withstand 
are in optimum balance shaft, avoid any need to skimp on shaft high stress. They are not stampings. De- 

shoulders. sign assures maximum bearing efficiency. 
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THE UNVARNISHED FACTS 


about engine compressors 
in the 375 to 950 hp range 





WORTHINGTON MFR. MFR. 
SLHC B c 


‘ounces | ol 27 
TURBOCHARGING 


Yes No 


FEATURE 








SELF-SUSTAINED 
TURBOCHARGING YES NO 


un | on 


CONSUMPTION 7,000 BTU/BHP 
HR 9,000 BTU’s , 8,500 BTU’s 








APRS] 


4 2 





CYLINDER 
ARRANGEMENT 


Inline 


S 








YEAR ENGINE 
WAS DESIGNED 





NUMBER OF DESIGNS 
TO COVER RANGE 





LARGEST UNIT 


FOR SKID MOUNTING 
1100 HP 660 HP 
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On these two pages you'll find a comparison of 
all the significant facts about gas engine com- 
pressors in the 375 to 950 horsepower range. 
We think you'll have to agree that Worthington’s 
SLHC unit is the outstanding performer in its 
size range. Not only does it have 18% better 
fuel economy than the next nearest engine, but 
it also features self-sustained turbocharging, 


jacket, interchangeable power and compressor 
rods, and many other important engineering 
advances. 


For complete details on the new SLHC engine 
compressor get in touch with your nearest 
Worthington district office. Or write to 
Worthington Corporation, Section 43-4, 


Harrison, N. J. In Canada: Worthington 
(Canada) Ltd., Brantfold, Ont. WORTHINGTON 


removable cylinder liners with cast-in water 





WORTHINGTON MFR. . MFR. 
FEATURE SLHC B 


MOUNT CYLINDERS EF; 
ON BOTH SIDES 
No 








CYLINDER 


LINERS NONE 


Removable Removable 





INTERCHANGEABLE 
POWER AND 
COMPRESSOR RODS 





mo 
‘ 


SIDE BY SIDE 
CONNECTING RODS 





FRAME 
CONSTRUCTION 


Corry) OOoOrT YT) 


En-bloc En-bloc 


Twin Single 


SEPARATE 
PIPE 
MANIFOLD 


O 0 O 
OOO 
Separate Cylinders | Separate Cylinders 


Single Single 


SEPARATE SEPARATE 
PIPE PIPE 
MANIFOLD MANIFOLD 





IGNITION 





MANIFOLD 
CAST 
IN BASE 


RUNNING GEAR 
LUBRICATION 





GASKET-FREE 
CYLINDER HEAD 
SEATS 


YES NO NO NO 





RUNNING GEAR 
EASILY 
ACCESSIBLE 


YES 
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Have Simple, Fast, 
fh! iy - HE tee oh ate 


CONTROL 


of JOB and COSTS 


Choose a JOHN DEERE 2 -LEVER BACKHOE 


Take hold of just two control levers and you're in com- TWO MODELS AVAILABLE 
plete command of all movements of boom, bucket, and The 50 Backhoe is shown above. It is 
dipper stick on this John Deere Backhoe! You save the center-mounted with a 205-degree 
lost motion of switching from lever to lever; you get swing that permits digging at right 
smooth, efficient operation even in cold, heavy-glove angles to wheel or crawler tractor. 
weather, Stabilizer controls are between the operating The 51 Backhoe mounts in any of five 
levers. positions—flush-digs left or right, and 
can be power-shifted to any mounting 
position by one man in 15 minutes. 
Wheel or crawler. 


There’s plenty of reach and digging power on the other 
end, too! Good pry-out for working in hard or frozen 
ground—working depth of over 13 feet—a truck-topping 
dump height of 11 feet—that’s the kind of performance 
you need to keep costs under control. 


But see one of these units in action—get the feel of 
those controls yourself. Your John Deere Industrial Deal- JOHN DEERE 
er is the man to give you a demonstration right on your . 
own job. John Deere Industrial Division, Dept. 530, InraubL 


Moline, Illinois. ONS C8888 


SPECIALISTS IN LOW-COST POWER WITH A HEAVYWEIGHT PUNCH 
28 THE OIL AND GAS JOURNAL 





The float actuated 2800 series is a low cost, snap acting liquid level control 
available with either electric (explosion-proof) or pneumatic switch action. Pilot 
is interchangeable on float housing assembly. Features the stab-in 

type of tank mounting for easier installation. 

Write for Bulletin F2800 for complete information. 


IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT'S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalitown, towa / Woodstock, Ontario / London, England SINCE 1880 
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NOW YOU CAN STANDARDIZE WITH THE 


all purpose power {ine 


20 TO 1650 H.P. IN ONLY 3 CYLINDER SIZES) 
. and get all the benefits of GM Diesel standardization in any type of equipment built by over 250 leading manufacturers 














Standardization with GM Diesel engines GM Diesel covers the power spectrum— Operators who standardize on GM Diesel 
pays off big for oil men because fast-step- 20 to 1650 H.P. with only 3 cylinder sizes power need stock, at most, only 3 sizes of 
ping, 2-cycle “Jimmy” Diesels power the —compared to the 5 to 10 cylinder sizes wearing parts—maintain full protection 
finest equipment—get work done faster. which other Diesel manufacturers use. with the smallest investment in spares. 


* PARTS AND 
* SERVICE 
* WORLDWIDE 


; DETROIT OIESEL ENGINE DIVISION 
in Canada: GENERAL MOTORS DIESEL LIMITED. London. Ontario GENERAL MOTORS, DETROIT 26 mnneee 
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Diamonds Mean, “Less cost per foot.” 


ARISTENSEN vviie: 


1937 SOUTH SECOND WEST + SALT LAKE CITY, UTAH 
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Complete core recovery, even in soft, 
unconsolidated or fractured formations 


Just over a year ago, Christensen Diamond 
Products Company introduced an entirely new 
concept in core packaging to the oil industry 
... the Rubber Sleeve Core Barrel. 

Since that time, many formations that were 
formerly difficult or impossible to core, have 
been cored successfully with the rubber sleeve 
core barrel. 

This rubber sleeve barrel actually encases 
the core in a protective rubber package, which 
reduces contamination to a minimum and elim- 
inates many of the bridging, crumbling and 
jamming problems encountered with conven- 
tional barrels. 

The rubber-packaged cores are ideal for han- 
dling and shipping and can be easily stored 
without altering the physical or fluid content, 
thus eliminating the need for freezing or can- 
ning of cores. 

And now, laboratories have developed tech- 
niques which enable them to obtain accurate 
reservoir information without removing the 
core from the rubber sleeve, even with softest 
formations. 

If your problem is poor core recovery, call 
Christensen, and learn how you can get “good” 
cores at “Less Cost Per Foot.” 


For more detailed information and case histories 
on the Rubber Sleeve Core Barrel, or any of 
Christensen’s complete line of conventional and 
wireline core barrels, write or call Christensen 
Diamond Products Company. 





MID- CONTINENT 


U-3914-C 


Big Drawworks with 


Small Rig Simplicity 


Rated at 90U to 1400 net input horsepower, the 
Mid-Continent U-914-C Drawworks offers the drilling in- 
dustry all the desirable features of a large rig, while 
retaining the flexibility and simplicity of operation of 
smaller units. The U-914-C is designed as a single pack- 
age unit containing hoisting drum, transmission, rotary 
drive, and auxiliary brake on a single skid. Rugged in 
construction and smooth in operation, this unit provides 
dependable, economical and trouble-free service to meet 
present day drilling practices. For complete information, 


contact your local Mid-Continent representative. 


owe-s 


SELF-EQUALIZING 

52” x 10” BRAKES . 
Double adjustment, individu- 
ally equalized bands have 
spring loaded spherical dead- 
end equalizer seats which 
eliminate bending of the 
dead-end pins. 


EXTRA LARGE BALANCED DRUM 
FAWICK VC CLUTCHES 
A 29” diameter by 5314” long drum provides 
three wrap spooling when hoisting 90-foot 
stands with a 10 line reaving system using 
1%” wire line and LeBus grooving. Hi- and 
lo-drum clutches are identical 38VC1200 
Fawick Ventorque. A splined clutch is pro- 
vided on the lo-drum side for emergency use. 


ALL BEARINGS GREASE LUBRICATED 
UNITIZED CONTROLS 


MID-CONTINENT SUPPLY CO. 


32 


MID-CONTINENT BUILDING ° FORT WORTH, TEXAS 


Export Division: 45 Rockefeller Plaza, New York 20, N. Y. Cable: MIDCUMPORT NYK ea 
ox 


THE WORLD’S LARGEST INDEPENDENT OIL 


FIELD SUPPLY COMPANY 
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High-Pressure Retriever 
Assembly — Corrosion survey 
instruments are easily 
removed and replaced under 
full line pressure through 
service valve and Cosasco 
High-Pressure Retriever, as 
shown here. Access Fitting 
body has union type 
assembly with Acme outlet 
for fast valve installation, 


Cosasco offers the only complete line of corrosion survey in- 
long thread life. 


struments for all pressure conditions—up to 10,000 psi! Now 
you can insert and retrieve corrosion coupons, samplers, 
thermocouples and probes under full line pressure, without 
interfering with normal operations in any way. The patented 
Cosasco Access Fitting principle is your key to positive, 
accurate corrosion survey programs in transmission, storage, 
injection, recovery and processing equipment—at all times 
and under all conditions! 

Free Corrosion Survey Service. If you have a corrosion survey 
problem, Cosasco can help you solve it. Send details and blue- 
prints and the Cosasco solution will be worked out promptly 
—at no cost to you. 


Cosasco offers complete line of ‘‘use-engineered"’ corrosion 
survey instruments. In representative group shown above are 


(1 to r): Thermocouple Survey; Product Sampler; Cor- a 
COSA Sco 


rosometer* Probe; Hydrogen Probe (Chiksan swivel type) ; 

Hydrogen Probe (Standard type) ; Disc-type Coupon Holder woes 

(bottom of line application) ; Coupon Holder (Standard inside PERFECT CIRCLE CORPORATION 
register type) ; Coupon Holder (Extension tongue type) ; 11655 McBEAN DR.. EL MONTE. CALIFORNIA 


‘Pre-Stressed Coupon Holder. “T.M. REGISTERED EXPORT OFFICE: 3631 ATLANTIC AVENUE, LONG BEACH, CALIFORNIA 





et 





Special Big Tops for Caustics, Open Tops for Brine 


Conventional cone roof construction would not do for the two 
largest tanks above. Interior roof structurals could not be protected 
? against corrosion from the 50% caustic to be stored. And so Graver 
at Port Neches, Tex. petrochemical designed the roof structurals on the outside, leaving the interior 
smooth for easy application of a corrosion-resistant coating. 

plant at Jefferson Chemical. Three tanks of this special design were built by Graver to 
answer the corrosion problem at Jefferson Chemical under order 
from Singmaster & Breyer, Inc., New York, Designers and The 
Fluor Corporation, Ltd., Los Angeles, Constructors. Also fabri- 
cated and erected by Graver were the eight open-top tanks above, 
used for slurries of raw and treated brine, for treating brine for cell 
‘ liquor storage, as well as seven smaller open-top tanks and two 
maintenance problems. solid nickel tanks. 


... part of major expansion 


. . . special Graver cone roof 


design eliminates corrosion 


GRAVER TANK & MFG. Co. Plants and Offices 


DIVISION—UNION TANK CAR COMPANY 


EAST CHICAGO, IND. 


Across America 





HOW TO PICK A WINNER 


IN THE “OCTANE RACE” | “== 
HO) 


Selecting the RIGHT PUMP 


can increase the dependability and economy 


of your new DOWNSTREAM PROCESSING UNIT 


Wes process you pick for up- 
grading motor fuel octane, its per- 


formance depends on PUMPS! 


Here are some facts 
to help you choose wisely 


STANDARD PUMPS save on initial invest- 
ment and should be used where they can 
meet the exact requirements. Ingersoll-Rand 
makes the most complete line of centrifugal 
pumps available from any one source, and 
can supply standard units for practically any 
job — including many that would be “special” 
for other manufacturers. 


SPECIAL PUMPS and materials may be re- 
quired for some downstream applications. If 
the right pump isn’t to be found in the stand- 
ard line, I-R can build it, with maximum 
utilization of standard parts and designs. 


OPERATIMG COSTS depend not only on 
published performance curves, but on sus- 
tained high efficiency. And I-R pumps have 
built their reputation on long-term efficiency, 
with running clearances that can be main- 
tained for years without frequent replace- 
ment of parts. 


INTERCHANGEABILITY of parts between 
similar pump designs can materially reduce 
your spare parts inventory. The degree to 
which this has been achieved in each class of 
I-R pumps can be demonstrated with avail- 
able interchangeability charts. 


ENGINEERING SERVICE by I-R pump spe- 
cialists can help you every step of the way — 
from initial selection to installation and op- 
eration. There’s no substitute for experience 
in engineered products, and when it comes to 
centrifugal pumps, Ingersoll-Rand’s experi- 
ence is second to none. 


RR Ingersoll-Rand 


10-914 


11 Broadway, New York 4, N. ¥. 












































COMPRESSORS + GAS & DIESEL ENGINES + PUMPS + AIR & ELECTRIC TOOLS + CONDENSERS + VACUUM EQUIPMENT + ROCK DRILLS 
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Typical Foxboro Gas Flow 
Computer Differential and 
tatic pressure instruments 
(right side of panel) convert 
measurements to electrical in 
puts for the Dynalog Computer 
Telemeter (lower left). Instru 
ment at (upper left) telemeters 


down-stream gas pressure. 


“packaged” 
automatic 

gas flow computer 
systems 

















piped, wired, calibrated 
ready for installation 


A continuous record of gas flow — into or out of your 
pipelines — that’s the information a dispatcher gets auto- 
matically with the Foxboro Gas Flow Computer. 

Foxboro systems do their computing at the meter sta- 
tion, automatically compensating for gas temperature and 
pressure, and transmit total flow values. Transmission 
errors common to systems that compute at the receiving 
end are eliminated. Transmission line space is saved as well. 

Foxboro Gas Flow Computers are furnished as a com- 
plete packaged unit — calibrated and tested as a system 
before shipment. Installation is as simple as setting the 
panel unit in place — making connections. Computers are 
available for both single and multiple meter runs. 

Ask your local sales engineer about the Foxboro Gas 
Flow Computer. He can tell you about many installations 
in successful operation. The Foxboro Company, 606 Nor- 
folk Street, Foxboro, Mass. 


FOXBORO 


Instrumentation 
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Wilson Winchmobile with Cross Mounted Engine* 





Mogul 42°’ Model ~ 
96 Foot Hydraulic Mast 











Wilson Direct Drive from engine 
to crankshaft means: 


Less Initial Cost 


Less Moving Parts 


Rotary Drive 
General Motors 
12107 Engine 
Torque Converter 


(more horsepower to drums) 


Less Fuel Cost 


THE FINEST SELF-PROPELLED UNIT FOR DRILLING, WORKOVER, 
DEEP-WELL SERVICING 


@ Cross Mounted Engine 

# Can be built in Mogul “42” or Super “38” Size 

@ Optional 90’, 96’, and 102’ Masts 

e Full air controls on winch located where desired 

® Aluminum holding plates on Air-Tube clutch drive 

@ Fabricated angle steel frame of “Manten” Steel 

® Mogul 96’ Fabricated angle steel mast, 260,000# capacity 
® Mogul 102’ Mast also available for use with substructures 
® Mast hydraulically raised and telescoped 

® No ground guy lines needed for most ordinary loads 

® Outrigger, for mast, for side bracing, optional 

@ Eaton 82-F Dual Front Axles 


BE MODERN 
WILSON MANUFACTURING COMPANY, 


Wichita Falls, Texas, U.S.A. * The Home of RED IRON 


Wilson Front End Rotary Drive 
saves 25% on horsepower over intricate drives 


@ Dual Rear Axles, 38,000# capacity, forged steel housing, 
double reduction type with power divider 

@ Both sets of front wheels steer, no dragging tires 

e@ Garrison Hydraulic Power steering 

e@ Engines optional, GM 110, Waukesha WAKBU, Waukesha 
145-GZBU and Cummins NHRBIS and others not over 8’ long 


@ Front Tandem Axle Suspension System of Wilson design using 
Hendrickson Beams, is the simplest, lightest, strongest and 
best tandem front suspension system yet designed 

e@ Rear Tandem Axle uses Hendrickson suspension system with 
Eaton Axles, which is the same as used on several of the 
best known makes of heavy trucks; and parts and service 
are available anywhere 


BUY WILSON 


INC. 


*PATENT 


APPLIED FOR 
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PHOENIX-RHEINROHR AG 


VEREINIGTE HUTTEN- UND ROHRENWERKE DUSSELDORF GERMANY 


Our program for the petroleum industry comprises the following products: 


DRILL PIPE in all sizes according to API Std. 5 A from 27/1” O. D. up to 6°/:” O. D. with 
screwed-on, shrunk-on and welded-on Tool Joints 


CASING in all sizes according to API Std. 5 A from 4%” O. D. up to 20” O. D. with short 
and long threads and couplings 


TUBING in all sizes according to API Std. 5 A from 1,05” O. D. up to 4%” O. D. non-upset 
and external-upset 


LINE PIPE in all sizes according to API Std. 5 L and 5 LX from '/:“ Nom. Size up to 36” O. D. 
seamless and welded 


PIPE FOR DISTILLATION PLANTS, CRACKING PLANTS ETC. 
in all sizes for all stresses 
STEELS: all normal API grades as well as special steels for maximum stresses 
SPECIALTY 
CASING and TUBING with OMEGA-JOINTS 
with extremely high joint strength 


Demand our special catalogues 
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Varying according to the specific requirements we supply the following 


' 


products mdde of standard and Tol-taleleti-1-1¢ Mel M 7-11 Mek Mel aa lolol loli-te 


i 
Containers and opparatus, suchas: 
coke towers - Vacuum towers 
igelatlolalelilule aol lat Meme tic] +l] p41 Mana -tela cola’ 
A Zelslolgeliole Mamal-lolmcs dqilelalei-1¢ Mmladele)(-1a) ; 
high pressure vessels 
as strip-wound pressure vessels 
or solid vessels 
transport vessels 
SN felgelel-) vessels for iauids and gases 
Yelal-talae] Meel sl MelaloMeT-lelul-lalt Mma lolet let 1-10 f 
for spherical containers 
atctolo Me slol evel ¢-t31-1¢ MMalelalel-toMelaloMilelsMal-tolets 
spherically dished heads, ellipsoidal heads 
shells, bent and welded 
tubular coils and tubular systems 
itV) ol ol -Jaleh Molle ME Tol-lalel ty : 
tubes for distillation, refinery and cracking plants etc. 
- flanges - fittings with API-threads 
wide flat steel Sy llohi-t rt -lailolal MelaleMolela: 
lilele (Meh MUlilel (oh a-10| and low-alloy materials 
plates, Radium plates and sheets, sections and 
Tole Mol Mh 1-11 Mel M-1(-laigele (1) 
hlele(-e} mel Tal 1@lV.\ Mellel ial ain t@lal. 


special steels 


clad plates 
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Handy Wing information Available 
Type “ELP” Wiring Brochure 


Sold Through Franchised Distributors Only 


S " =* Automatic Industrial 
Ale ' Reelites 
Manufacturers ~ LJ ey 
of 
q ST” Series Connectors 
Outiet Boxes 


Explosion -Proot Fixtures APPLETON 4 
the Standard for 


APPLETON ELECTRIC COMPANY + 1709 Wellington Avenue + Chicago 13, Illinois | Better Wiring® 
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FOR TUBING PUMP VOLUME say 
with ROD PUMP CONVENIENCE | Valve Rod Guide (B) 


Specify Continertal-Emsco D+B 
Duplex Subsurface Pumps 


Here’s the extra volume you get with D+B Duplex Pumps 
Duplex Pump 2” x 1%" x 17° | 27x 1%" x1-1/16" | 24 °x2"x1K" | 3%x2%"x1%" 
Plunger Constant 408 1.21 Traveling Valve (D) 
Equiv. Pig. Diameter 1.88” ; . 3.22” Upper Plunger (E) 














Volume Increase: 
Rod Pump 


Tubing Pump 


% over 
x lh" 

%% over 37.4% over 
x1h%" 3” x 2%" 




















56 
2” 
12 
2° 





© Specks hte anet Annular Chamber (€) 
The greater volume and constant-flow design 
of D+B Duplex pumps give you these advantages: 


CUT WELL MAINTENANCE: Greater fluid volume means: Small Connecting 
(1) slower pumping speed with less shock and wear on all Plunger (F) 
equipment; (2) shorter stroke length to increase sucker 

rods pumping life for less wear on unit pumper’s reduc- 

tion gears. Bottom Plunger (G) 
INCREASED WELL EFFICIENCY: Constant fluid flow, 50% 

discharged on upstroke . . 50% on downstroke, reduces fluid : 
friction through pump and keeps fluid moving up pump at Lower Fluid 

all times so sand cannot settle. . prevents corrosive fluids Chamber (H) 
from becoming dormant. Design reduces sucker rod buck- 

ling and provides longer plunger travel for maximum 

pump efficiency. 

SOLVE GAS-LOCKING PROBLEMS: Traveling and standing Standing Valve (1) 
valves can be spaced closer than on other double displace- 
ment pumps for higher pump efficiency under gaseous 
conditions. 

ANSWERS WATERFLOODING VOLUME NEEDS: The greater 
volume helps to maintain tubing pump volume in water- 
flood areas without sacrificing the lower operational costs 
of a rod pump. 





Downstroke Upstroke 


OPERATION: 
UPSTROKE: 


DOWNSTROKE: 


For Service that Sings.. Equipment that Hums..Go.. 





CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
..» Worldwide 














P904 
CONTINENTAL-EMSCO COMPANY @ A Division of The Youngstown Sheet and Tube Company © General Offices: Dalles, Texas 
Export Division: 30 Rockefeller Plaza, New York, N. Y. © Continental-Emsco Compony Limited © General Offices: Calgary, Alberta, Canode 
Continental-Emsco Company C. A., Caracas, Venezvela © Plants: Houston and Garland, Texas; St. Albans, Herts., England © Representatives in All Principal Oil Fields of the Worle 





Polarized light passing through a transparent model of Morse 
H-E Roller Chain under load produces these stress patterns 
made up of shaded bands called “‘fringes.’’ Their application 
to chain geometry—the fringe benefits of research—help make 
possible the unsurpassed performance of Morse H-E. 


Photoelastic stress study shows... 


“FRINGE” BENEFITS MAKE MORSE H-E CHAIN 


LAST UP TO 5 TIMES LONGER! 


Improved design . . . special mechanical and metallurgical 
processes give Morse H-E a 95% higher endurance limit 


“Fringes’”’—the shaded bands which make up photoelastic pat- 

terns—show the intensity and distribution of stresses set up in a 

chain link-plate model under load. Morse engineers first use this 

knowledge to improve chain geometry. Then Morse production 

engineers apply advanced mechanical and metallurgical processes 

to side plates. Result: Morse High-Endurance Roller Chain, with 

up to 500% longer life under repeated heavy loadings. 

Special treatment makes Morse H-E cost about 10% more. Yet it 

pays for itself in what you save on replacement costs and rig : 

downtime on deep drilling. It’s a real o/l-man’s bargain! ORDINARY CHAIN BREAKS when the side 

Check your favorite supply store today, or write: Morse Chain plate tires from repetitive loading and unloading 

Company, Dept. 22-69, Ithaca, N. Y. Warehouses in Casper,Wyo., uring the cycle around the sprockets. But Morse 

Houston and Odessa, Tex., Farmington and Hobbs, N. M. H-E Holler Chain hes a wpe © higher endurance 
. : ? limit . . . outlasts ordinary chain by up to 5 to 1 

Los Angeles, Calif. Export Sales: Borg-Warner Intl., Chicago under repeated loading. 

3, Ill. In Canada: Morse Chain of Canada, Ltd., Simcoe, Ont. 


A BORG- 
WARNER 
INDUSTRY 


*Trademark & 


ONLY MORSE OFFERS ALL FOUR: Roller Chain, Silent Chain, Hy-Vo" and “‘Timing’”® Belts 
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ExIco 


Wherever you may now be produc- 
ing...or wherever the world-wide 
search for new sources of oil or natu- 
ral gas may take you... BS&B is 
well situated and equipped to fulfill 
your requirements for the very best 
oilfield production and natural gas 
processing equipment that today’s 








modern engineering and manufac- 
turing methods can produce. Ad- 
dress your inquiry to... 


Department 12-A6é 


BSaB INTERNATIONAL, S.A. 
P.O. Box 642, Oklahoma City, U.S.A. 
(Venezuelan Div.) Apartado 10718, Caracas 


Black, Sivalls & Bryson (wEDERLAND) N.Y. 
Koninginnegracht 53, The Hague, Holland 








Black, Sivalis & Bryson, Ltd. (canapa) 
6203 104th Street, Edmonton, Alberta 
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with Electric Flexibility 
BAY. 7 
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Electric Power when and 
where you need it 


Dependable Purchased Electric 
Power is on the job 24 hours a day 
and operates on any fractional time 
schedule. This flexibility of Utility 
Electric Power to meet present pro- 
ducing requirements means a great 
Savings in money, manpower and 
maintenance. Costs are cut to a min- 
imum and yet pumping efficiency is 
held at the highest possible point. 
Whether you need electrification of 
your fields or simply added automa- 
tion of control, call your nearest 
Utility Electric Power Company or 


write us. 


4 f/ ip 
‘ Teevchased Olechric | Tower 
Aarved sricney 7AMPLOWOr, srrnaintenance 


and serves you beller aut matically 


py 
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Petroleum Electric Power Association 


P.O. BOX 35006, DALLAS 35, TEXAS 


THE OlL AND GAS JOURNAL 





FORMATION RATINGS: For soft shales, 
salt, red beds, and others having low 
compressive strength. 


SIZES: 27 bit sizes from 
5% inches to 15 inches 


Security makes a complete line of rock 
bits, 1120 types, sizes, and variations 
— 344 made exclusively for SOFT 
FORMATION drilling. 

Like all Security bits, Security’s 
three soft formation classifications — 
the S3, S4, and S6 —are offered in 
regular, jet, air, or jet-air circulation. 
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FORMATION RATINGS: For 
soft to medium formations... 
firm sandy shale, etc. 


SIZES: 23 bit sizes from 
5% inches to 12% inches 


FORMATION RATINGS: For 
soft medium to medium forma- 
tions...medium shales, gyp- 
sum, salt, chalk, anhydrite, 
medium hard limestone, and 
broken or semi-consolidated 
formations. 


SIZES: 27 bit; sizes from 
5% inches to 15 inches 


Complete specifications are detailed 
in Security's 1959 catalog, yours for 344 TYPES, 
the asking. 

Choosing the RIGHT Security bit SIZES, and 
assures fastest penetration, maximum VARIATIONS 
footage — greatest drilling economy. 

Specify Security and get the RIGHT 
bits for every well you drill. 








AT HOME ON A TRAILER 


Bethlehem lightweight rigs are really portable— 
and show plenty of stamina over the hole 


Either of Bethlehem’s lightweight Hydrodrive draw- 
works, the S-45-E or the C-50, is just the ticket for the 
contractor on the move who requires a star performance 
from his equipment. Both rigs are readily adaptable to 
truck or trailer mounting for instant mobility. And both 
will produce mile upon mile of hole while operating 
continuously at their full rated capacities. 

The S-45-E (above) is designed for shallow drilling and 
for medium well-service and workover jobs. The C-50 
is used primarily for shallow-to-medium conventional 
drilling, and deeper slim-hole drilling. Optional equip- 
ment for this larger unit includes a mud-pump drive and 
a third speed, forward or reverse. 
embly is optional to both units 


The upper drum as- 


Both rigs are equipped with hydraulic 


converters for smooth, 


torque- 
flexible, shock-free operation. 


For complete details, contact our nearest office or store. 


Specifications: 

ex S-45-E Cc-50 
Recommended input, hp 300 450 
Drum spool (grooved), 


diam x length, in. 14%x40 16%x 41'% 


Drum Clutch, torque capacity ~ 
Low-speed, ft-lb 16,800 31,280 
High-speed, ft-lb 8,400 31,280 


Drum shaft, diam, in. 6% 


BETHLEHEM STEEL COMPANY 


Supply Division 


eral Offices 


Canadian Dis utor oa 
Exp ort Dist 


chem Supply Company 


Ger 21 E. Second St., Tulsa, Okla 
West Coast Bethlehen Pacific Coast Steel Cc rporation, Supply Divis 
ot Canada, Led 
hichem Seeel Export Corporation, 25 Broadway, New Ye 


BETHLEHEM STEEL 


ion, Le Angeles, Calif 


Calgar Alberta, Canada 


rk, N.Y 


SUPPLY DIVISION 





LONG BEACH 


Superior engines power 
the pumps for world’s 
largest waterflood! 
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At City of Long Beach's busy waterflooding plant on 

City Pier “A,” 8 White Superior gas engines drive pumps 
that suck 120,000 barrels per day from the Pacific and 

inject it into Wilmington tract beneath the city. This 
waterflooding project, which may eventually reach 1,000,000 bpd 
to become the world’s largest, provides additional pressure 
for secondary oil recovery, and may possibly arrest or 
ameliorate land subsidence in the port area. 


Dependable Superior engines are a wise choice for this 
open air, round-the-clock, long range pumping duty. Each 
Superior Model 8G-825 at Long Beach is rated 500 HP at 
862 RPM to drive pumps through speed reducers. This true, 
conservative horsepower rating eliminates “straining” which 
shortens engine life. It also allows plenty of reserve 

power to meet extreme operating conditions. Superior's 
rugged open chamber combustion, precision construction 

and many new improvements combine to conserve fuel. 


For every oil field job—waterflooding, drilling, production 
and pipe line pumping, repressuring, compressing or 

electric generation—specify Superior. Available in diesel, 
dual-fuel or gas engines from 190 to 2150 HP and in 
portable or stationary generator sets from 150 to 1500 KW. 
Get complete information from leading oil field distributors, 
White oil field representatives, or through... 


White Diesel 
WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTOR COMPANY 
Plant and General Offices: Springfield, Ohio 





PLANETARY 
GEARING 


—distributes pressure and 
wear over four planetary 
resulting in lower 
reduced main- 
le life. 


gecrs, 
unit stress, 
tenance, longer o* 


SELF-CONTAINED 
AIR BRAKE 


—provides for 
greater braking 
efficiency; quick 
action and quick 
release; quick easy reline. Avail- 
able on Eaton air brake models. 


EXTRA-RUGGED 
CONSTRUCTION 


—eliminates the possibility of 
harmful distortion oF — 
ment under full lood, te s 
maintenance to a minimum. 


FORCED-FLOW 
LUBRICATION 


—supplies positive lubri- 
cation to all moving axle 
Parts, even at slowest 


vehicle speeds. 


POSITIVE SHIFT 
CONTROL 


—on 2-speed models, provides 
quick, easy shifts. Drivers use 


available geor re 
ratio for each roo 


condition. 


tios—the right 
d and load 


INDUCTALLOY 
AXLE SHAFTS 


—handle more Pounds of 
torque without fatigue fail- 
ure; last 3 to 10 times longer 
Keep trucks on the road, reduce 
maintenance expense. 


These EATON AXLE Features 
Save Money for Truckers 


The advanced features built into Eaton's practical, 


More than Two Million 
Eaton Axles in Trucks Today 


down-to-earth axle designs add up to rugged de- 
pendability, less shop time, easier maintenance, longer 
axle life. They enable truck operators to get the most 
out of their hauling equipment at lowest possible 
cost. Ask your truck dealer for complete information. 





AXLE DIVISION 





EAT i). MANUFACTURING COMPANY 
CLEVELAND, OHIO 


sl PRODUCTS: Engine Valves « Tappets Valve Lifters « Valve Seat Inserts « Jet Engine Parts * Gears « Hydraulic Pumps 


Truck & Trailer Axles « Truck Transmissions « Permanent Mold Iron Ca 
ening Devices « Cold Drawn Steel « Stampings « Forgings « Leaf & Coil Springs * Dynamatic Drives & 


Fast 


stings « Automotive Heaters & Air Conditioners 
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Brakes 


SAFETY SWITCHES STAND UP 
UNDER 100.000 AMPERE 
SHORT CIRCUIT TEST 


INDEPENDENT TESTING LAB 
RELEASES FINDINGS AFTER 
GRUELLING “TORTURE RACK” TESTS 


Unprecedented tests have been 
completed on 30 through 600 am- 
pere rated Square D safety switches 
equipped with high capacity cur- 
rent limiting fuses. During these 
switches were closed on a 
circuit system delivering up 
to 100,000 amperes (symmetrical 
R.M.S.). In addition, the fault was 
applied on the closed switches. All 
switches withstood the shocks with- 
out any sign of failure! 


tests, 


short 


High Capacity Systems 
Demand Stamina 


High capacity systems capable of 


| 
| 
| 


such faults. Another, the heavy in- 
dustrial areas, with a concentra- 
tion of sub-stations and rotating 
machinery. Terrific stresses and 
heat generated by such faults are 
serious hazards to both personnel 
and equipment unless properly con- 


| tained. That is why proven protec- 


delivering tremendous short cir- | 
cuits are becoming more and more | 


alent with the growth of elec- 
loads. Network systems in 
politan areas are a source of 


pre V 
trical 
metr 


SQUARE 
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tion for switching service and feeder 
circuits is of major concern. 
Square D Standard Switches 
Do The Job 

These tests offer conclusive proof 
that standard Square D Type HD 
and Type ND switches, equipped 
with high capacity current limiting 
fuses, can be used on such systems 
without fear of failure. You pay no 
premium for the proven perform- 
ance they offer. Why settle for less? 


Square D switch on “torture rack” during test 
involving up to 100,000 ampere short circuit 


SUMMARY TABLE © Extract from Report No. $/NA R66—Sheet No. 5 





Average 
Voltage | Catalog 

y Number 
RMS. 


Symmetrical 
Prospective Current 


Maximum 
Total 





A85351 
A85351 
A85341 
A85341 


96,600 
96,400 
107,000 
106,000 





96,400 
95,200 
106,000 
108,000 
107,000 





A2Y-100A 
AGY-100A 





95,200 
107,000 


A2Y-200A 
A6Y-200A 





95,900 
106,000 


DEUEUES LER LLg g| 


A2Y -400A 


SQUARE D 
SAFETY 
SWITCHES 
GIVE YOU 


PERFORMANCE! 


AGY-400A / _ 





94,500 
107,000 











88/88/88 |sé/esessleees| FF 
Se/SeSelszlssezalseez| F 





2651 
601 








A6Y -600A 


Above « Extract of Nelson High Power Laboratory 
Report C/NA-66 


At left + No sign of failure in this switch interior 
after 100,000 ampere short circuit test 


EC&M weavy inoustRy ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


[) COMPANY 





 ¢ 


MANY NATIONALITI . 


& 
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HELMET 


Men of 43 nations—from Edmonton to Rio, from Fawley to the Philippines—have 
been constructing Foster Wheeler process plants for 45 years. Trained by Foster 
Wheeler’s construction experts, national workers have worn their FW helmets with pride 
— developing new skills and abilities and helping to enrich their countries’ economies. 


The result—more than 800 process plants on stream or under construction all over the 
world, including every type of refining process known to the petroleum industry. 


In almost a half century of design. engineering and construction work Foster Wheeler 
has accumulated a world of specialized technical know-how that can help you get on 
stream on time—with a complete new plant, modernization of existing facilities or the 
addition of individual process units. Foster Wheeler also supplies process equipment, 
steam generators, condensers, cooling towers and nuclear energy components. 


Foster Wheeler Corporation, 666 Fifth Avenue, New York 19, N.Y. 


FOSTER WHEELER 


NEW YORK * LONDON © PARIS * ST. CATHARINES, ONT. 
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NEW ROCKWELL 
TRACTION 
EQUALIZER... 


Available Applies driving force to wheels with best traction. The Rockwell Trac- 

tion Equalizer provides a substantial increase in tractive effort to 

with the wheel with the best road adhesion. It is effective on a vehicle 
even if one pair of the driving wheels has no traction! 


® 
Timken-Detroit Axles Safer, surer operation. A truck equipped with the Rockwell Traction 


Equalizer is easier to control on curves, slippery pavement and soft 


for safer, ground. The tendency of a vehicle to swerve when one wheel sud 


denly loses traction is eliminated because wheel spinning is reduced 


surer performance see Constant actuation. The Rockwell Traction Equalizer doesn’t depend 
on the driver to start it working. It is effective whenever one wheel 


on or off has the tendency to turn faster than the other. 
the highway! Tailored for effectiveness. With multi-drive axle vehicles, each axk 


may be equipped with Traction Equalizer units. No matter where 
your vehicles operate—on or off the highway—the Rockwell Traction 
Equalizer gives your vehicles better traction. 


Self lubricating. The Rockwell Traction Equalizer automatically picks 
up the standard axle lubricant and works it through the unit 


Less maintenance. The Rockwell Traction Equalizer 
normally requires no maintenance between axle over- 
haul periods. It also cushions heavy impact loads 
upon tires, shafts and gears. 


Ypither Trout. ROCKWELL-STANDARD LR, g 


CORPORATION 


Transmission and Axle Division, Detroit 32, Michigan 
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The WECO 


SEALS WITH A SHOT OF AIR 
® For Mud Suction and Return Lines 


e For Low Pressure Fluid Lines 


AIR-O-UNIONS, now manufactured by WECO, are available from WECO 
and Chiksan representatives and supply stores throughout the world. 

Air sealed Air-O-Unions give you a perfect seal on low pressure 
lines . .. make up fast and easy without close line-up . . . allow pi.e 
expansion and mis-alignment without breaking the seal. No bolts, nuts, 
wrenches required .. . no threading or grooving is necessary . . . just 
use plain end pipe. Jab it through the union, inflate the tube and they're 
made up ready for service. To break out, just deflate the tube. 

For efficient, low cost mud suction, mud return and other low 
pressure lines, install WECO Air-0-Unions. Ask your WECO Representative 
or your supply store. 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 


Division of CHIKSAN COMPANY «a bsidiary ¢ 
FOOD MACHINERY AND CHEMICAL CORPORATION 
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AIR-O-UNIONS on mud tanks and suction lines 
save hours of rig-up time. All you do is slip the 
pipe in place, inflate the tube and your suction 
lines are ready for service. (Inset) Installation of 
Air-O-Unions for compounding mud tanks. 


AIR-O-UNIONS consist of only two parts, the 
union body (A) which is permanently welded in 
place, and the inflatable tube (B). Only replacement 
ever required is the tube. Sizes range from 6°’ to 16”’, 

Switch to low cost, timesaving, simplified Air- 
0-Unions for all low pressure lines. 














Extremely 

Long Life... 
Less Evaporation 
Loss...With 
Pittsburgh’s 
Brilliant White 


TANKHIDE 























ou get the toughest, most durable protection with 
Pittsburgh’s brilliant White TANKHIDE — yet it costs 
you less in the long run. 


@ White tanxnive is a rugged, long-lasting finish spe- 
cially formulated for gasoline and oil storage tanks. 
It is made with titanium pigments that resist corrosion 
and weather wear. These intensely white pigments 
have unusually high solar reflectance, which reduces 
costly losses of volatile petroleum products stored in 
cone roof and floating roof tanks. 


e Pittsburgh has been producing special finishes for every 
need in the petroleum industry for many years. This 
experience can save you time and money. For further 
information, just write, wire or phone Pittsburgh 
Plate Glass Company, Industrial Finishes, 1 Gateway 
Center, Pittsburgh, Pa. 


PITTSBURGH INDUSTRIAL FINISHES 


lp PAINTS ° GLASS + CHEMICALS + BRUSHES + PLASTICS 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 
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Columbian Rope is typical of the broad line of quality products available through National's 124 stores. 


This is the NATIONAL SUPPLY STORE, too! 


The next time you stop in a National Supply Store, remember 
to shop behind the counter, too. You'll see quality products 
like this Columbian Rope in the warehouse and become 
better acquainted with National Store services. Prove to your- 


self that the world’s largest oilfield supply store system offers 
these benefits: quality brands, ample stocks, fair prices, 
fast service. 


On the next pages: 
National Rotaries, Swivels and Blocks 





Lower your drilling costs with NATIONAL 


NATIONAL Type A Rotaries are easy to install, 
operate and maintain! 


Rectangular housing and guard—Simplifies in- 
stallation in the derrick substructure and permits rig 
flooring to be flush-fitted to table top for cleaner, safer 
working areas. 


Cartridge type pinion shaft assembly—Remov- 
able as a unit, this provides a single housing with a 
stronger and more rigid base. Permanent bearing align- 
ment is assured, as well as easier maintenance, less ad- 
justment and less vibration. 


Direct table locks—Locking pawls, to prevent table 
rotation either direction as desired, are applied to re- 
cesses or notches on the table perimeter. This totally 
eliminates excessive strain and shock loading on the 
pinion shaft, and the need for a lock ring on the shaft. 


Unitized gear table assembly—Main and hold- 
down bearings are unitized with the table and this per- 
mits complete bearing adjustment before installation 
of the table assembly in the housing. The assembly is 


- Fe * i Se a 
The rectangular housing and guard for National Rotaries 
simplifies installation in the derrick substructure and per- 
mits rig flooring to be flush-fitted to table top for cleaner, 
safer working areas. 


subsequently removable with all bearings intact, in 
working positions, without disturbing adjustment. 


Accessibility and operation —Lock paw! handles, 
oil filler pipe, dip stick and lifting trunnions are all 
accessible at the top of the guard for easiest operation 
and maintenance. Rotary is easily sling-handled for 
convenient installation, inspection, maintenance and 
removal. 


Oil bath lubrication throughout—Type A Rotaries 
have positively induced oil circulation for the pinion 
and gear, table bearing and pinion shaft bearings. No 
grease fittings are used, because grease lubrication is 
entirely eliminated. 


Other construction benefits long associated with all 
National Rotaries are: perfectly matched spiral bevel 
gears, proven main bearings, improved pinion shaft 
assemblies and wide, non-skid tread tops. Add all the 
features and you have all the good reasons why you 
buy wisely when you choose a National Type A Rotary. 


y 


A National Type SA-175 Rotary ready for delivery with a 
swivel from National's Torrance, California plant. The Type 
SA-175 has a 174%" table opening with 44” spacing. Other 
models are the LA-175—17'%" opening with 5314” spacing— 
the A-205—20'4" opening with 5344” spacing and the fully 
automatic C-215—21'%" opening with 5344” spacing. 





Rotaries and Derrick Equipment! 


NATIONAL Swivels are loaded with features 
for fast, trouble-free action/ 


UNIFLEX WASH PIPE PACKING ASSEMBLIES 


Wash pipe is free-floating type and packing is unitized 
cartridge type. Inverted packing rings are individually 
mounted within the assembly, and prevent full hydro- 
static pressure from piling up on bottom packing ring. 
This trouble-free assembly also has quick-acting 
threads, is easily assembled by one man, can be in- 
stalled without removing gooseneck or breaking 
hose connection. 


QUICK-SEAL HOSE CONNECTIONS 


Eliminate one hose connection member and minimize 
chance of mud leakage . . . feature larger, quick-acting 
threads and uniform sealing elements to withstand 
rugged use. All parts are made of steel and plated to 
resist corrosion and thread galling. 


PLUS THESE OTHER BIG ADVANTAGES 

® Tapered roller main bearing with exclusive patented 
features 

® Upper and lower radial thrust bearings 

® Special oil seals 

® Automatically-induced oil circulation 

® Alloy steel subs 


® One-piece body and one-piece sleeve designed to in- 
sure perfect balance 


FOR ALL NEEDS 


The 7 swivels in National’s line have comparative dead 
load ratings from 60 to 500 tons—and depth ranges 
extending from 1,000 ft. to 24,000 ft. 

No other swivel you can name can match a National. 
Let performance prove it—order now through the 
nearest National Supply representative. 


The lower center of gravity in National Swivels gives you 
greater stability in handling, easier and faster connection 
of sub to kelly. Note the streamlined design. 


More on the next page... 





Lower your drilling costs with NATIONAL Derrick Equipment (continued) 


NATIONAL Blocks are safety-engineered, fast-falling and stable! 


Even under no loads, fast-falling National Blocks remain 
stable in operation. 


Compare these design features with those of any other 
block in the industry—and you’ll see why a National 
Block is your best investment. 


TRAVELING BLOCK FEATURES 


@ Sheaves independently mounted on tapered roller 
bearings 

® Individual lubrication to each sheave bearing 

® All parts securely locked for safety of men working 
below 

®@ Streamlined—all nuts, bolts, pins and fittings re- 
cessed 

@ Short, low stressed pins and shafts 


SPECIAL HOOK FEATURES 


® Hook body mounted on tapered roller bearings 

® Elevator link supports equipped with positive re- 
taining links 

® Automatic-latching hook tongue cannot be acciden- 
tally opened 

® Spring-actuated 8-position rotation lock 

® Grooved hook body facilitates drill pipe alignment 
with elevator 

® National’s design features a fully articulated equaliz- 
ing connection to the traveling block with straight- 
link suspension 


THE COMPLETE LINE of National Supply blocks 
includes 6 traveling blocks with load ratings from 100 
to 540 tons, 6 hook blocks with load ratings from 100 
to 500 tons, and 6 companion crown blocks. Ask the 
National representative about the units best suited for 
your drilling program. 


THE NATIONAL SUPPLY COMPANY 


Subsidiary of Armco Stee! Corporation Ww, 
° 


TWO GATEWAY CENTER, PITTSBURGH, PA. 


EXPORT DIVISION: 600 Fifth Ave., New York 20, N.Y.; City Wall House. Chiswell St., London, E.C.1 


Litho in U.S. 





In Petroleum and Petrochemical Engineering 


Repeat business has played a vital role in establishing 
Parsons as a leader in the engineering-construction field. 
Satisfaction with Parsons’ performance, on all kinds of 
petroleum and chemical facilities, has brought repeat 
assignments on job after job — time after time. When you 
think of engineering or construction, think of Parsons, 
and you too will realize that 
PARSONS MEANS “SPECIALIZED VERSATILITY” 


THE RALPH M. PARSONS COMPANY | 2.0% 
WASHINGTON 
ENGINEERS « CONSTRUCTORS 
LOS ANGELES new OGLwe 


YAOu 
TORONTO 





FACILITIES PETROLEUM AND CONSTRUCTION ARCHITECT- ELECTRONICS WATER EVALUATION AND 
OPERATION CHEMICAL ENGINEERING DEVELOPMENT ECONOMICS 
ENGINEERING AND SYSTEMS 
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DESIGNS, 

ENGINEERS, 

BUILDS, 

WITH SOUTHWEST you 10 AND INSTALLS 


only are able to choose the make 


of engine driven gas compressor you want, PAC KAGED 
but you can choose the number of 

services you want from Southwest. - O M PR ESSO R PLAN | S 
You can, for example, get all the advantages 


of Southwest design and engineering on the best 


compressor for your purpose. You will 


not need to re-train personnel or to increase 
spare parts inventory; yet, you can 
take full advantage of the vastly improved 


and superior design of Southwest units. 


But, in addition to your packaged compressor 
plant, Southwest offers its know-how 
and experience for the 

design of your complete 
installation. With a 

Southwest Packaged 

Compressor and Southwest 

Station Engineering, a 

competent erection crew can 

install your complete station, 
properly designed, and at a 


minimum of time and expense. 


1100 hp. Southwest Packaged Compressor 





SOUTHWEST WILL ALSO BUILD 


your complete station, including 


engineering, material, purchasing, field 


© 


construction, and start-up. Southwest is 


experienced in the construction of complete 


plants on land, offshore platforms, 


submersible or floating barges. 











These four 660 hp. Southwest Compressor Plants, in a 


main line compressor station, handle 100 MMCF/D. 


SOUTH WEST CALL ON SOUTHWEST (for the 


best in packaged compressor 


IN DUS i Ww ES stations: the best in design and 


engineering; the best in station engineering; 







INC and the best in complete installation. 
And after installation, experienced 
Southwest service personnel are strategically 


located and are available around the clock 


fo meet your service requirements. 


General Offices: P. 0. Box 19392 + Houston 24, Texas 








Pottermeter utilizes a hydraulic principle to suspend its turbine- 
type rotor in an axial “floating” position. No thrust bearing. 
Without thrust friction, the rotor responds instantly without 
slippage at a spin-rate governed by, and accurately propor- 
tional to, the velocity through the pipe. An Alnico magnet in 
the rotor produces an electric signal which operates readout 
or control equipment as required for indication, recording or 
automation. Compared to positive displacement meters, rel- 
ative simplicity, freedom from wear and smaller size cuts 
CHECK THESE ADVANTAGES OF costs, especially for higher capacity requirements. 
THE POTTERMETER Potter-Bowser engineers gladly confer with petroleum sys- 
tem engineers on invitation to provide detailed informa- 


Vv 1 MOVING PART " 
tion on metering equipment to meet exact requirements. 


v PRESSURES, Unlimited 
VY TEMPERATURES, —455°F. to + 1500°F. 
Vv STANDARD CONSTRUCTION, Type 316 stainless steel i " 
ELECTRONIC READOUT EQUIPMENT, To specifications 
, | PETROLEUM ENGINEERS: 


FRICTIONAL RESISTANCE, Virtually nil 
, Contact Potter-Bowser Sten at address below for 
STOP-START, Instantaneous 


‘ ACCURACY, Unexcelled \ 


\ 








irc cama. 
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The quality of 
Humble Protective Coatings 
means big savings offshore 


On costly offshore platforms and equipment, the costs of frequent 
repainting, and of repairing corrosion damage are extreme. Quality paints and 
coatings mean economy. Humble has developed coatings and systems that give 
maximum protection against the powerful corrosive action of salt water splash, 
spray and vapor. These coatings and systems have proved their value wherever 
drillers go down to the sea. 

Humble produces a complete line of paints and protective coatings. For 
offshore installations, there’s a Humble protective coating for every surface 
from the splash-zone to the crown block, including the working platform and 
structures of metal or wood on the platform. 

Without cost or obligation you can benefit from Humble’s research and 
experience. At your request Humble’s trained engineers will make a thorough 
study of your coating needs, and recommend a complete painting program. 


For detailed information on how Humble’s protective coatings can save 
you money, call your Humble salesman, or phone or write: 


HUMBLE OIL & REFINING COMPANY 
Consumer Sales, P. O. Box 2180 
Houston 1, Texas 


Humble’s line of 
coatings includes — 


*RUST-BAN® = * Vinyls 

* Epoxies * Acrylics 

* Phenolics * Enamels 

* Tank coatings * Hot surface coatings 


* Interior and exterior 
emulsion-type paints 


iy 
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Illumination 
1859 - 1899 


Volume One of a Two Volume 
Centennial History: “The American 
Petroleum Industry” 





by Dr. HAROLD F. WILLIAMSON 
and Dr. ARNOLD R. DAUM 


Every oil man should own The Age of Illumination, 
a vivid panorama of the oil industry’s early years 
from 1859 to 1899. 

Every oil man can own The Age of Illumination. 
This special pre-publication offer saves half the 
retail price of the book. 

This first volume of a definitive Centennial history, 
entitled “The American Petroleum Industry,” pre- 
sents for the first time all the facts and fables, people 
and problems, defeats and victories which laid the 
groundwork for the present greatness of your in- 





dustry. 
The Age of Illumination is based on years of re- 
search into original sources, many of which have 
ve never before seen print. 
nd ca It contains nearly 150 illustrations and photographs 


depicting the men and events of the early years of oil. 


an oil man. 


plow 
er 95 The Age of Illumination will make you proud to be 
. 


$3 


Pete ccc ess ss esses sees eee eee ee eee eee eee ee 
AMERICAN PETROLEUM INSTITUTE - 50 West S5Oth Street - New York 20, N.Y. 


Please send me copy (copies) of THE AMERICAN PETROLEUM INDUSTRY: The Age of Illumination, $3.75 (This 
represents a 50 percent pre-publication discount to the men and women of the oil industry.) 


0 Payment enclosed (Press pays postage) [] Please bill me 





Name___ — 








Address 


City healed Zone ___ State phinenapesii 








Leeae ne ee eee ee ee eee eS eo a 5 OU Oe OE ae a es a ee oe ames ood 
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For tested generator performance .. . 


Come to Kemp 


At Gulf Oil’s Port Arthur, Texas 
refinery, purging inerts are supplied 
by Kemp Generator and Kemp 
Dryer working as a team. The units 
produce 30,000 SCFH for a bounti- 
ful and easily controlled supply at 
low cost. 


Tested . . . and proved! Factory tested with rigid 
component checks, field tested by Kemp engi- 
neers at installation, and time tested by years of 
actual use. Proved that Kemp Inert Gas Gener- 
ators are built to last, built to produce, built to 
be accurate. 

At the heart of every Kemp Generator is the 
Kemp Industrial Carburetor, uncomplicated in 
concept, yet outstanding in performance. It 
provides sensitive and accurate control of inert 
analysis. A quick setting of the calibrated dial 
insures delivery of an unvarying mixture, regard- 


less of line demands. 


eS 


Convection Atmos 
Dryers Generators 


And Kemp design—rugged, simple, and sturdy 
—means that maintenance and attendance require- 
ments are kept to a bare minimum. Kemp Inert 
Gas Generators stand up under the toughest 
conditions, yet produce with complete de- 
pendability. 


Your Kemp Representative is listed 
in Chemical Engineering Catalog 
Give him a call for more information, 
or write direct for Bulletin I-10. THE 
Cc. M. Kemp Mero. Co., 405 East 
Oliver St., Baltimore 2, Md. 


4) 


Nitrogen 
Generators Dryers 





CANADA 

“HF” Alkylation 

Fiuid Catalytic 
Cracking 


Platforming 

Polymerization 

Udex 

Unifining 

- RES 


SWEDEN 
Piatforming 
Unitining 


UNITED STATES 

Alkar® 

“HF” Alkylation 

Butamer® 

Dehydrogenation 

Fluid Catalytic 

' i UNITED 
somerizati Nese 
Merox® oe 
Away , Fluid Catalytic 
Penex® Cracking 
Polymerization Platforming 
Rexforming ® Polymerization 
Udex® Udex ; 
Unitining® Unifining 
Unisoi & . Unisol 


Piatforming 
Unifining SPAIN 
Platforming 


Udex 


NETHERLANDS 
“HE” Alkylation 
Platforming 
Unifining 

BRITISH 

WEST INDIES 

Fluid Catalytic 

Cracking 

Piatforming 

Udex 

Unifining 


ITALY 

Fluid Catalytic 
Cracking 

Piatforming 

Polymerization 

Unifining 


FRANCE 
MEXICO Dehydrogenation 
Fluid Catalytic Fluid Catalytic 
Cracking Cracking 
Polymerization Platforming 
Udex 


BRAZIL 
Fluid Catalytic 
Cracking 


VENEZUELA 
“HF” Alkylation 


Polymerization 
Udex 


URUGUAY 
Polymerization 


CHILE 


“HF” Alkylation Sidienad 


CONTRIBUTIONS TO PETROLEUM PROGRESS .. . 
Nearly one half-century ago, Universal Oil Products Company offered 


to the world a new and better way to refine crude oil. From that day to this 


the people of Universal have exerted unceasing effort to that end...to find 


new and better ways to process petroleum. The result of this endeavor is 
evident. Today, through the use of UOP processes and the help of UOP 
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GERMANY 
Platforming 
Polymerization 
Unifining 
Unisol 


AUSTRIA 
Platforming 
Unifining 


FORMOSA 
(TAIWAN) 
“HE” Alkylation 


JAPAN 
a Fluid Catalytic 
BELGIUM Cracking 
Fluid Catalytic Piatforming 
Cracking Rextorming 
Platforming Udex 


Polymerization Unitining 
Unisol 


oé Ry EGYPT LEBANON IRAN INDIA 
os Platforming Platforming “HF” Alkylation Platforming 


KUWAIT 
Platforming 
Unifining 


JORDAN 
Fluid Catalytic 
Cracking 

Piatforming 


BAHRAIN 

ISLANDS 

Fluid Catalytic 
Cracking 


Piatforming 
Unifining AUSTRALIA 
Alkar 


Platforming 
Unifining 


PHILIPPINE 
ISLANDS 
Platforming 


technology, petroleum refiners in twenty-nine countries throughout the Free 


World are making more and better products from petroleum... meeting in- 


creasing demands for higher-quality fuels and petrochemicals. In the future 
as in the past, UOP will continue to make important contributions to tech- 
nological progress in petroleum. oe} UNIVERSAL GIL PRODUCTS ComPanyY 


® 30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
More Thon 40 Years Of Leadership in Petroleum Refining Technology 
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Reading & Bates Offshore Drilling Co., of 
New Orleans and Tulsa, have two drilling 
tenders, the /. W. Bates and George M. 
Reading—260’ long; 54’ wide; molded depth, 
at sides, 16’3’’. The tenders operate offshore, 
one in the Gulf of Mexico, the other in 
the Gulf of Persia, at a distance of 40-75 
miles. Both use Waukesha V-12 Turbo- 
charged Diesels. 


Pictured above are the tender /. W. Bates; 
and its three VLRDBS Waukesha V-12 


READING & BATES Offshore Drilling Company 
OFFSHORE DRILLING TENDERS 


DIESELS 


(above) Drilling tender J. W. Bates uses 
(left) three WAUKESHA Model VLRDBS 
Turbo-Supercharged DIESELS— 
12-cylinder, 60-degree vee, 

four cycle, 82 x 82-inch 

bore and stroke, 5788 cu. in. displacement, 
with counterbalanced crankshafts. 

Send for Bulletin 1663. 


Turbocharged Diesels driving the National 
Supply Company’s largest mud pumps 
(No. 2-G-1000) through a three-section Na- 
tional gyrol compound with two-speed drive. 


An official of Reading & Bates says, ‘““The 
Waukesha V-12 Turbocharged Diesels, 
through their dependability and economical 
operation have earned the confidence and 
approval not only of the drilling crew per- 
sonnel but of the entire Reading & Bates 
organization.” 


416 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN / New York e Tulsa « Los Angeles 


Factories: Waukesha, Wisconsin and Clinton, lowa 
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Why AMERICAN IRON Universal “55” is the 
friction CATHEAD for your drawworks! 


Designed for use on ANY SIZE drawworks, the American Iron 
““55”’ Cathead gives you extra power and extra safety when and 
where you need it. In addition, you get many outstanding advan- 
tages when you specify the Universal “55”” HERE ARE A FEW: 


@ SIMPLE and QUICK installation. 
@ PRE-ADJUSTED at factory. 
@ SMALLER overall dimensions. 
@ SPIN and TONG with positive control. 
@ Both AIR and MANUAL controls available. 
EXTRA SAFETY! > @ NO SHOCK, on engagement and release. 
Safety stationary M@ REMOVABLE STEEL SPOOL... more ro’ | clearance. 
a Your American Iron Sales Representative will 
eS be happy to explain these and the many 

additional advantages. 





Rope divider 
is mounted to 4 
the safety Available through your Supply Store 


BE SURE IT'S THE BEST... SPECIFY AMERICAN IRON 


AMERICAN IRON & MACHINE WORKS COMPANY, INC. 
PETROLEL UM $18 North indione Avenve + Oklehome City, Oklehome 
ache) =. Subsidiory of AMERICAN MACHINE & FOUNDRY COMPANY 
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There are no mechanical complications in a Nash Compressor. msc 


A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods Data on these 
pumps sent immediately on request 


No internal wearing parts. 3 

No valves, pistons, or vanes. : 

No internal lubrication. 

Low maintenance cost. 

Saves floor space. 2 
= 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 
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NAS ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 
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asic COVER 
CRASHES 

CONSERVATION 


BARRIER 


For over one year Sohio 

has tested a HAMONDFLOTE COVER 
installation at their Andover, Ohio bulk 
station. Tests involved mechanical oper- 
ation, general performance and conser- 
vation characteristics. 


Based on the results of tests SOHIO HAS 
PURCHASED SIXTEEN ADDITIONAL 
HAMONDFLOTE COVERS for their field 


conservation program. 











. « » And here’s what the man in charge of 
Sohio’s station says: The Hamondflote Cover is the first practical, economical 
and guaranteed floating roof for small diameter tanks in 
marketing, bulk storage, producing and processing opera- 
tions . . . constructed of rigid Polyisocyanate foam—a 
plastic material with exceptionally low density and high 
load carrying capacity, chemically inert to hydrocarbons. 
The Hamondflote Cover: Pays for itself in several months 
* Prevents product evaporation « Conserves vapor ° Pre- 
serves product » Reduces corrosion of storage tanks - Low 
cost—no maintenance * Unsinkable - Virtually indestruc- 
tible + Long life (more than 10 years expectancy) + Un- 
affected by working temperatures (from —94° to 
+ 300° F + Easily installed or removed 


Write or call us and we will send our nearest representc- 
tive to give you full information. 























*Pat. Pending, Trade Mark reg. 





HAMMOND IRON WORKS 
744 Brood Street, Newark 2, New Jersey 
Gentlemen: 
Yes, we would like to know more about your New Approach To 
Guaranteed Profits with Hamondflote Covers for our Storage Tanks. 


OD Please send us a copy of Stop Evaporation” or have your rep- 
call, 
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« Note the complete control of fire-hazardous vegetation 
with ““Telvar’’ around these pipelines of the Tidewater Oil 
Co., which pass largely through a marshy area. Without 
**Telvar’’, weed control would have required costly hand labor. 


> # gett “= 4 ge ee “wae we: 
ie or oy, at we ea 

Be i ee | ae 
e In this refinery of the Cities Service Oil Co., ‘““Telvar’’ 
applied in May kept area weed-free entire season. In the oil 
industry, fire hazards and maintenance problems are greatly 
reduced by weed control with ‘“Telvar’’ and ““Karmex’’. 


Avoid fire hazards...reduce maintenance costs 
spray just once with a Du Pont Weed Killer 
for season-long control 


e ““Telvar’’ was applied around this producing well of the 
Phillips Petroleum Co. in April, and this photo was taken 
five months later. ‘“Telvar’’ and ‘“‘Karmex’’ are non-volatile, 
non-corrosive, non-flammable . . . can be applied in produc- 
ing fields without damage to property or hazard to livestock. 


Now you can eliminate weeds and grasses that 
create fire hazards and make maintenance dif- 
ficult. Just one application of Du Pont ““Telvar’’ 
monuron or “‘Karmex’’ diuron weed killer con- 
trols weeds for a season or longer. 


« Note the thorough job of controlling vegetation with 
**Telvar’’ around these tanks and pipes. Weeds and grasses 
can feed fires, make maintenance difficult, and the moisture 
they hold can cause corrosion. ‘“Telvar’’ and ‘“‘Karmex”’ con- 
trol unwanted vegetation easily and economically. 


“Telvar” and “‘Karmex”’ kill weeds through 
the roots ...remain in the soil to provide resid- 
ual action. Easy to handle, economical to use. 
Be sure to specify ‘“Telvar’”’ or ““Karmex’”’ for 
long-term weed control. 


On all chemicals, always follow label instructions and warnings carefully 


TELVAR’ - KARMExX* 


monuron 


RE6. u. 5. PAT. OFF 


diuron 


s 
DETTER THINGS FoR sETTER LIVING Weed Killers 





GROVE PB-300...Remarkable resistance to 
sand cutting and freezing 


Adapts easily for Pressure 
Regulation, Back Pressure 
Service and Automatic 

Over Pressure or 

Under Pressure Shutoff 


The fiow of high pressure gas through the PB-300 valve 
is away from working parts. Sand carried in the gas can 
attack only the valve and seat which are hardened to 
resist cutting and easily replaced. Freezing, which oc- 
curs in ordinary regulators when gas expansion due to 
pressure reduction is great enough to cause low gas 
temperatures, is minimized in the PB-300 to a greater 
extent than is possible with any other regulator design. 
Gas flow through the valve is directed immediately into 
the unobstructed downstream line. 


HIGHLY ACCURATE-EASILY ADJUSTED The PB-300 
is very easy to install and adjust. It gives highly accu- 
rate pressure control and is one of the most dependable 
regulators on the market today. Effects of ambient 
temperature changes can be greatly reduced by bury- 
ing the cylinder containing the dome loading pressure. 


VERSATILE The PB-300 can be used for pressure re- 
ducing, back pressure regulation, or as an automatic 
over or under pressure shutoff valve without any change 
in parts or construction. Merely attach the control lines 
for the service desired. Addition of a small pilot valve 
converts it to an automatic over and under pressure 
shutoff valve. 

The Grove PB-300 uses the field proven Powreactor 
Dome principle—demonstrated over the years in thou- 
sands of regulating and well head protection installa- 
tions. 


Available in both Angle (shown above) and in-line 
models with 2” screwed or ring joint flange connec- 
tions. Inlet pressures to 6000 psi and controlled pres- 
sures to 3000 psi. 


Write today for Bulletin 126-B giving complete information 


A Subsidiary of Waiworth 
66th & Hollis Street, CAKLAND &, California 


GROVE VALVE and REGULATOR COMPANY 


HOUSTON 27—3203 Mercer St. +> LOS ANGELES 6—2559 W. Olympic Bivd. 
ODESSA + TULSA + DENVER + CHICAGO+ NEW YORK « DALLAS + PITTSBURGH 
FARMINGTON, N. M. © LAFAYETTE, LA. © HARVEY, LA. © LONGVIEW, TEXAS 
in Western Canade: GROVE VALVE LTD., EDMONTON 
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‘Round the World with 
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ANT Skyscrapers of Africa 


Builders of these lofty, steeple-like structures are white ants, 
another destructive member of the termite family. This is one of the 
many strange phenomena Rogers crews encounter in their travels 
around the world. These large, columnar nests, or termitaria, often 

attain heights of 20 feet with a base 12 feet in diameter. From the 
air, the connical towers are frequently mistaken for native huts. 


= ~~ se 
= Throughout the world — over all kinds of terrain, in a 
-—- => a 


Bi types of climate — Rogers crews demonstrate the “know-how” 
. a that has made Rogers another name for reliability. 
For your next geophysical program, get the benefit of more 
than 500 man-years of world wide service in petroleum 
exploration, and the finest instruments and equipment 
available. Remember Rogers for results. 


OGERS 
Geophysleal Companles 


3616 WEST ALABAMA « HOUSTON, TEXAS 


Edificio Republica * Caracas, Venezuela 
Mogadiscio + Somalia 

34 Ave. des Champs Elysees « Paris, France 

1-3 Arlington St., St. James's « London 1, England 


CREW S Gc Oo EVBRVY WHER E 
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| | Chicago Pneumatic 


FORT WORTH, TEXAS 


ost-cutting 
erformance 


31 VEARS OF SERVICE 
TO THE PETROLEUM INDUSTRY 
DRILL COLLARS { REAMING BITS 


TOOL JOINTS | THREE CONE BITS REAMERS 





SBE E Ss 


POL LVUERVMAY FUEL 


SS USED BY VHE ALOWUELVZTeL 


Diesel, the low-cost, widely-available, easy-to-handle fuel, is standard for 
Alouette consumption. Now the modern, cost-conscious Alovette* operator 
has a choice of four fuels . . . JP-1, JP-4, 640 Kerosene . . . and diesel. Such 
fuel flexibility is unmatched by other operational helicopters. 


Jet-powered Alouette’s dependable versatility, and its compatibility to diesel 
fuel . . . found almost anywhere . . . make a daily routine of operations in 
areas that up to now were all but inaccessible 


In offshore oil operations or geodetic surveys, naval and marine work or 
powerline inspection in mountainous country, desert operations or cargo 
transport in below-zero weather, the Alouette can and is doing the job.... 
faster, more dependably and at lower cost. 


*Designed by Sud Aviation 


CONTACT HELICOPTER DIVISION FOR LITERATURE AND DEMONSTRATION — EARLY DELIVERY. 
REPRE AVIATION CORPORATION —e 


FORAGE EPPS MPAVISIOY 


FARMINGDALE, LONG ISLAND, N. Y. 





he tendency for governments to exert more 
and more control over business affairs affects 
the ability of all private investment to serve 
people and earn a proper return. Often such 
actions have results beyond those intended, to 
the detriment of*mnvestors, consumers, and 


free world prosperity and security.” 


— From the 1958 Annual Report 


Standard Oil Company (New Jersey) 


and affiliated companies 
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Pacific pumps designed specifically for use in petroleum refineries, 
petrochemical and other processing plants throughout the world are 
universally recognized for superior performance... long service life 
trouble-free operation ... low maintenance costs. Whether these pumps 
are built in Pacific’s American plant or by one of the carefully selected 
foreign manufacturers — identical integrity of design, engineering, work- 
manship, materials and service is assured. Through these world-wide 
facilities, centrifugal pumps of Pacific design may be purchased in Ster- 
ling, Francs, Guilders, Marks, Dollars or other foreign currencies. We 
encourage your inquiries. 


Pacific Pumps offers WORLD-WIDE ati 








BATIGNOLLES-CHATILLON 


5, Rue de Monttessuy, Paris (7e), France 


KONINKLIJKE MACHINEFABRIEK 
GEBR. STORK & CO. 
N. V. (V.M.F.) Hengelo (o), The Netherlands 


THE PULSOMETER ENGINEERING 
COMPANY LTD. 
Nine Elms Iron Works, Reading, England 
RUHRPUMPEN G.m.b.H. 


Division of RUHRSTAL A.G. 
Stockumer Strasse 10-Witten-Annen, Germany 


PACIFIC PUMPS INC. 


A DIVISION OF DRESSER INDUSTRIES, INC. 
HUNTINGTON PARK, CALIFORNIA, U.S. A. 


HSTRASSE 43 
URICH, SWITZERLAND 
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Eliminates ALL operators on platform 


Write Rex Grey for 
your personal copy 


: . : . of... 
SIE solid state electronic control systems provide remote well head 


and flow station control. Complete well test programming, data 
. — CONTROL 


logging, alarms and continual data scan give you every necessary 


control function for an entire well complex — at the push of an 


SIE button! 


146 ACRES Of 
—, “Control. . . the 


answer to increased 
Only specialists in contro/ devoted to the O// Industry pipe line profits” 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 


A DIVISION OF ORESSER INOUSTRIES., INC. 
10201 Westheimer + P.O. Box 13058 °* Houston 19, Texas 


CABLE ADDRESS: SIECO HOUSTON 





LIGHTWALL .. . biggest value for your pipeline dollar 


Southwestern LIGHTWALL Electric Resistance-Weld Line Pipe greatly reduces weight 
without sacrificing performance delivers actual dollar savings four ways 
over standard-weight pipe. With Southwestern LIGHTWALL, every customer benefits 
from savings in initial cost, transportation, installation, and in longer life when 
given proper corrosion protection. Southwestern LIGHTWALL Electric Resistance- 
Weld Line Pipe is available in a wide range of wall thicknesses to .188” wall, from 
1.315” 0.0. to 4.500” 0.D. Because of Southwestern’s manufacturing flexibility and 
large inventories of selected steel coils, you can depend on prompt deliveries. 


*Corporate name changed from Southern Sales & Transportation Co., May 1st, 1959 


P. 0. BOX 2002 HOUSTON 1, TEXAS PHONE CAPITOL 4-0631 
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Layne pumps top more producing water wells 


Layne Pump Design, manufacture and installation are only part of 
the complete water service offered by the Layne organization. Other 
services include: Initial surveys, explorations, recommendations, site 
selection, foundation and soil sampling, well drilling, well casings and 
screens, gravel wall wells, construction of water systems, complete re- 
search staff and facilities, maintenance and service, chemical treatment 
of water wells, water treatment. Write for Bulletin No. 100. 


WORLD'S LARGEST WATER DEVELOPERS 


LAYNE & BOWLER, INC., MEMPHIS 


Offices and Factory «© Memphis 8, Tennessee 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 





Rubber 


is the 
Key Ingredient 
in any 
Swabbing Operation— 


BUILDING “LIFE” INTO RUBBER j 
IN THE OIL STATES MILL ROOM 





, 


. and fine rubber is not 
produced by accident 

A really superior 

rubber product must be 
designed and compounded 
to do a particular job. 
Obviously, the same rubber 
used to make an excellent 
and durable truck tire, 
would not be suitable for 
use in swab cups, which 
ore exposed to abrasive 
and cutting action, 
damaging chemicals, 

and high temperatures. 


Only men who know rubber 
processing and understand 
the specific problems of the 

oil industry, can design and 

manufacture rubber products 
that really perform under 
these rigorous conditions. 

Such men founded and operate 
OIL STATES RUBBER CO 

of Arlington, Texas. The name 

“OIL STATES” on your swab 

means that you are using 
“OIL FIELD RUBBER PRODUCTS 
OF MATCHLESS QUALITY.” 


Sold through 
supply stores only 


Oil Stato 


OIL STATES 
RUBBER CO. 


Arlington, Texas 
osr-9 


P. O. Drawer 152 
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| Shey Say- 


| 


Reform begins at home 





| “If we are to have the kind of gov- 

ernment that is favorable to the growth 
and development of business in this 
country, and one that will preserve 
the free institutions that we have 
made so great, we must do two things. 

“First, we must create understand- 
ing and public support for factors 
favorable to continued progress. 

“Second, as individuals, we must 
become more effective citizens and 
spend more time working in the politi- 
cal party of our choice. 

“As citizens we have run to our 
government for so many things that 
it has finally grown to such a huge 
size that it is virtually unmanageable. 
We have a built-in mechanism in our 
government that is accelerating the 
trend. While most of us recognize the 
problem, we all want to start cor- 
recting it with something that doesn’t 
affect us individually. 

“We are not very convincing when 
we say that we believe in economic 
freedom and then go running to Wash- 
ington for the solution to our prob- 
lems. We must practice our beliefs 
if we are to win converts.” 

L. W. Moore, president, American 
Oil Co., in a speech to the Mississippi 
Petroleum Association. 


Michigan's ready 


Dear Sir: 

The Oil and Gas Journal, May 25, 
carried the following item in the News- 
letter section: 


tinues at a fast pace on the Canadian 
side. American states are still dragging 
their feet which slows down activity 
on the U. S. side. Activity on Ca- 
nadian side should be good for at 
lease 2 years. All areas of lake show 
good promise for successful gas de- 
velopment.” 

The portion we question is: “Amer- 
ican states are still dragging their 
feet. . . .” We should like to explain 
that our Michigan legislature, by stat- 
ute passed several years ago, provided 
the Commission of Conservation with 
appropriate authority to lease bottom 
lands of the Great Lakes offshore 
from Michigan when existing United 
States and State of Michigan require- 
ments have been fulfilled. 

We believe that Michigan’s leasing 
regulations, as administered by the 





vation, compare favorably with other 


“Offshore Lake Erie drilling con- 
‘ 





lands division, Department of Conser- 


... Refinish 
Crank-Pins 


... In Place! 


@ Accurate High 
Quality Maintenance 
And Machine Work 


The small engine crank pictured above 
was restored in close quarters without 
dismantling engine. Our portable ma- 
chines can solve your problems and 
save you money. Crank pins from 54” 
through 20” in diameter accurately 
refinished in place at great saving in 
cost. Let us help you minimize 
down time. 

Worn and damaged flywheel fits re- 
finished in place. 

In our shop crankshafts of any size or 
type completely refinished. Shafts 
straightened and broken shafts success- 
fully repaired. 

Most modern methods used in rebab- 
bitting and machining engine and tur- 
bine bearings. 

All types of heavy power plant equip- 
ment serviced with special attention 
given to emergency repairs. 
Additional informatidén furnished with- 
out obligation. 


WASHINGTON 


Iron WorKS, Inc. 
SH ERMAN, TEXAS 
——- Established 1876 
Phe. TW—2-8145 








) : | . We YOU ARE INVITED TO VISIT 
OUR NEW PLANT IN HOUSTON 
This man puts money in your 
pocket. He’s testing fluid end pump 
parts in our Houston laboratory. 
He finds out both in our laboratory 
y and by thorough field testing what is 


needed to make a good part better 
4 in your pump. When you put 

put money 1n your p¢ CKCT ikan raion orer pen 

- - you can be sure they’ ve au tested 
under conditions more difficult 
than any that will be found in 
actual drilling. Longer life, greater 
stamina have been designed in and 
built in to all Mission pump parts. 
These exhaustive tests mean that 
you can rely on Mission rods, liners, 
valves and seats, pistons, packing, 
springs for long life on the toughest 
jobs. This pump test laboratory is 
one more way we can be sure of our 
guarantee, one more way to insure 
that you get highest quality. 


hd 
a 
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MANUFACTURING co 


MISSION MANUFACTURING CO., P. O. BOX 4209, HOUSTON, TEXAS * CABLE ADDRESS — “MISSCO” 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK © IN THE UNITED KINGDOM: MISSION wwUts @ jf 4) 


MANUFACTURING CO., LTD., 17 HANOVER SQUARE, LONDON W.1 ENGLAND © CABLE ADDRESS — “MISSOMAN” 
PISTONS © PISTON RODS © SLIPS © GLAND PACKINGS © LINERS © LINER PACKING 
PUMP VALVES AND SEATS © SWABS ® VALVES © HAMMERDRILS © CENTRIFUGAL PUMPS 


oil and gas-producing states. We also 
consider our statutes providing for the 
administration of oil and gas - well 
Operations by the supervisor of wells 
to be satisfactory in most respects. 

I am confident that when the po- 
tential explorer of Michigan sub- 
merged oil and gas resources is ready 
to request the leasing of offshore 
lands that our lands division, the 
Commission of Conservation, and the 
supervisor of wells shall be willing to 
consider exploratory and drilling pro- 
grams in which the other valuable 
resources have been recognized and 
protected. 

Our only point in calling the Michi- 
gan situation to your attention 1s to 
correct possible misconception that, 
officially, Michigan’s feet are “drag- 
ging. 

In reality, drilling in the Great 
Lakes offers several complex prob- 
lems which have no doubt been re- 
ceiving the attention of the potential 
Great Lakes operators. 

William L. Daoust 

State Geologist 

Geological Survey Division 
Michigan Department of 
Conservation 


Unexpected often happens 


Dear Sir: 

I want to tell 
enjoyed the article 
the Boom that Fizzled” 
13, p. 147). 

Ten years ago as John Bunn and 
I were en route to North Dakota we 
were stalled in that awful blizzard 
of November 1949. If God had not 
been good to us we could not have 
turned around, as the Sandhills road 
we were on was snowbound for 3 
weeks. 

While snowbound at Holdredge | 
met George Condra, geologist of the 
State of Nebraska. . . . He advised 
me there was a major fault along the 
Missouri River between Iowa and Ne- 
braska. For the last 10 years I have 
checked the general area. 

I have been in the oil business 47 
years, and I have never seen so many 
favorable indications of oil and gas in 
my life. ... 

When I leased up the Healdton oil 
field in 1912, the president of Stand- 
ard of New Jersey is reputed to have 


you how much | 
“Forest City Basin, 


(OGJ, April 


said he would drink up all the oil 


that the broken-up red country around 
Ardmore would ever produce. 

In 1917 C. M. Hapgood, of Ard- 
more, moved a string of 
Amarillo and brought in 
mendous oil and gas field. 

In 1929 John R. Bunn, of Ard- 
more, got Cromwell & Franklin to drill 
the first oil well in Oklahoma County 


that 
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Part ~ the Petroleum Chemicals Inc. installation at t Lake Charles, La., 


Roy Trahan photo 


showing the two Air Liquide units mentioned below. 


Low-temperature separation at its best! 


The large and complex project of Petro- 
leum Chemicals Inc. and Calcasieu 
Chemical Inc., at Lake Charles, La., is 
typical of the wide scope and adaptabil- 
ity of low-temperature gas separation. 


At the P.C. ammonia producing plant, 
a raw hydrogen feed stream containing 
platformer, butadiene, hydroformer and 
ethylene cracking off gases, is treated by 
an Air Liquide low-temperature nitro- 
gen scrubbing unit. It is the largest of 
its kind to handle such a variety of 
feed streams. 


The resulting ammonia synthesis gas, 
in correct hydrogen-nitrogen ratio and 
containing less than 20 ppm of total 
impurities (CO + Oxygen), is rated at 
the ammonia equivalent of 310 tons per 
day. Pure nitrogen for the ammonia and 
for the liquid nitrogen scrubbing is 
produced in an Air Liquide air separation 
plant rated at 100 tons of oxygen per 
day. Both units will maintain the same 
product purities even at 60% capacity. 

The Calcasieu Chemical plant, with 
an Air Liquide 180-ton-per-day oxygen 
unit, uses the gas directly to manufac- 


ture ethylene oxide. This unit, differing 
from the conventional design, is a low- 
pressure regenerator type producing at 
the required pressure of 225 psig using 
liquid oxygen pumps. This special Air 
Liquide cycle eliminates the problems of 
oxygen compressors and results in a safe 
plant with lower power consumption 
and good process control. 

Behind these achievements is more 
than half a century of design and 
engineering experience which can help 
you solve your own low-temperature 
problems. 





Thousands of Air Liquide plants of 

every type are in use throughout world 

industry. Here are some of them: 

e Air separation—oxygen, 
gen, and rare gases. 
Coke-oven gas separation. 
Refinery gas separation. 
Methane purification. 
Natural gas liquefaction. 
Pure CO production. 
Heavy water — for 
reactors. 
Hydrogen liquefaction. 

e Helium recovery. 


nitro- 


atomic 











For complete information, write or call 


AMERICAN 


XN 
5) AIR LIQUIDE 


ENGINEERING & CONSTRUCTION DIVISION 


OLDEST IN EXPERIENCE 


NEWEST IN DESIGN 


405 LEXINGTON AVE., NEW YORK 17, N.Y. 


In Canada : L’AIR LIQUIDE, 1111 Beaver Hall Hill, Montreal, Que; 
In Europe : L'AIR LIQUIDE, 75 Quai D'Orsay, Paris, France. 





Getting Value Received | ~ 
is a prime requirement in your) | 
efforts to REDUCE LIFTING 
COSTS. Giving value received 

has always been our prime 
objective. 


THE MARTIN PLUNGER is valuable to you because it can be 
used over and over by replacing only the rings — plus the bonus 
of longer tube life, due to slower wearing action of the resilient rings. 


THE MARTIN RUBBER GUIDE CAGES are valuable to you 
because of their remarkable lasting qualities — plus the bonus of 
improved Ball & Seat life. 


“Worth their weight in Gold” would not be an exaggeration, in 
some cases of extreme savings with these products. 


IMMEDIATELY AVAILABLE . .. in all sizes and styles from 
our Tulsa plant. Sold by all supply companies and stocked at many 
points. Fully detailed in Composite Catalog, except for recent im- 
provements mentioned below. 


The Plungers illustrated are our new standardized 112 ft. and 
2 ft. lengths which screw together to make longer (Box & Pin, cage 
thread) plungers. You meet many requirements with just a few 
pieces. Readily interchangeable. 


“Extra Clearance” cage guides are now available to give extra ball 
clearance for large foreign particles, such as Frac Sand, Gyp particles, 
scale and for viscous fluids. Readily interchangeable or replaced. 


JOHN N. MARTIN 
WManufacturer 


9 W. BRADY STREET © TULSA, OKLAHOMA 
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which was the beginning of that tre- 
mendous oil field. 

In 1930 when my friend Dad Joiner, 
of Ardmore, tried to get help on the 
wildcat well he was drilling east of 
Henderson, the Texas oil companies 
told him he was a fool, as they had 
drilled all over the Sabine uplift and 
there was no Woodbine sand present. 
Furthermore, they told him if he 
should luckily encounter the Wood- 
bine it would be water bearing. As 
you know, he single-handedly opened 
up America’s greatest oil field. 

All told, the four fields outlined 
above have produced, or will produce 
during their lifetime, nearly 10 billion 
barrels of oil. In none of these fields 
did the major oil firms have holdings 
when oil was struck. 

Roy M. Johnson 


Healdton Petroleum Co. 
Ardmore, Okla. 


Letters to They Say should be ad- 
dressed to The Editor, The Oil and 
Gas Journal, Box 1260, Tulsa, Okla. 


CALENDAR 


JUNE 
8-9 University of Michigan, School of 
Public Health and College of Engi- 


neering, short course on industrial 
water conservation, Ann Arbor, 
Mich. 

Petroleum Electric Power Association, 
annual meeting, Hotel Galvez, Gal- 
veston, Tex. 

American Association of Oil Well 
Drilling Contractors, tristate chapter, 
annual safety clinic, Carmi, IIl. 
Instrument Society of America, sec- 
ond international symposium on gas 
chromatography, East Lansing, Mich. 
American Association of Petroleum 
Landmen, fifth annual convention, 
Skirvin Hotel, Oklahoma City. 
Southern Research Institute, con- 
ference on “The Undiscovered 
Earth,” Birmingham, Ala. 

National Oil Scouts and Landmen's 
Association, annual meeting, Hilton 
Hotel, San Antonio, Tex. 

American Society of Mechanical En- 
gineers, semiannual meeting, Chase 
and Park Plaza Hotels, St. Louis. 
Society of Automotive Engineers, 
summer meeting, Chalfonte-Haddon 
Hall, Atlantic City. 

Interstate Oil Compact Commission, 
midyear meeting, Roosevelt Hotel, 
New Orleans. 

American Society for Testing Mate- 
rials, annual meeting, Chalfonte-Had- 
don Hall, Atlantic City. 
Michigan Gas Association, 
Hotel, Mackinac Island, Mick 
Canadian Gas Association, annua 
meeting, Empress Hotel, Victoria, 
B.C 


Grand 


Gordon Research Conferences, 
troleum, Colby Junior College, New 
London, N. H. 


Air Pollution Control Association 


annual meeting, Statler-Hilton Hotel, 
Los Angeles,. 

Massachusetts Institute of Tech- 
nology, National Association of Cor- 
rosion Engineers, short course on 
fundamentals of corrosion reactions 
and corrosion control, MIT, Cam- 
bridge, Mass. 

Western Petroleum Refiners Asso- 
ciation, Mid-Continent regional tech- 
nical-industrial relations meeting, 
Broadview Hotel, Wichita. 

Southern Gas Association, compres 
sor station conference, Dinkler-Tur 
wiler Hotel, Birmingham, Ala 
Gordon Research Conferences, cat 
alysis, Colby Junior College, New 
London, N. H. 


JULY 


6-15 University of Michigan, short course 
on underground storage of natural 
gas, Ann Arbor, Mich. 

University of Michigan, research 
conference on underground storage 
of natural gas, Ann Arbor, Mich. 
University of Minnesota, continua- 
tion course, techniques of chemical 
infrared spectroscopy, Minneapolis. 


AUGUST 
3-7_ University of Minnesota, continua- 
tion course, chemical interpretation 
of infrared spectra, Minneapolis. 

10-13 Society of Automotive Engineers, 
national West Coast meeting, Hotel 
Georgia, Vancouver, B. C. 

12-15 Billings, Mont., Geological Society, 
tenth annual field conference, Dis- 
turbed Belt area of northwestern 
Montana, registration, August 12, 
Great Falls, Mont. 


22-26 


16-17 


27-31 


Announcing Worthington 


QD Sheaves with the 


To demonstrate to you that the exclusive two- 
screw design is practically worth its weight in gold 
all Worthington QD sheaves now have two golden 
screws. 

The clamp screw simplifies installation and 
assures permanent aiignment. You can install QD 
sheaves one part at a time. No heavy rim and hub 
combination to inch delicately into place. To 
change speed you simply install another sheave on 
the hub which remains anchored to the shaft. 
The set screw prevents “key drift.” It locks 
the key securely in place, avoiding the danger of 
the key drifting off and becoming a safety hazard. 


Worthington Corporation, 
Oil City, Pa. 79-19 


WORTHINGTON 
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SERVICE OR VOLUME 


TEXSTEAM 
SAC 4000 INJECTOR 


Here's the one chemical injector that can be quickly and easily 
converted te do the work of two injectors. The unique crosshead design 
permits on the job installation of a second head. For only the cost of 
the second head and without disturbing the gears, crosshead or other 
moving elements, you have DOUBLED THE CAPACITY of the Injector or 
DOUBLED ITS SERVICE by being able to inject dissimilar additives 
through each head. 

Volume, which is controlled by piston stroke length, is simply, 
accurately and dependably adjusted through any increment of one inch 
by a nut arrangement on end of piston rod. A calibrated scale shows 
the degree of stroke. Adjusting nut is locked in position by a wing 
nut being tightened down on the calibrated scale. 

SAC 4000 Injectors are positive displacement-type, gear driven 
pumps that handle all classes of chemicals, aqueous solutions, liquid 





Oil Country 
& Line Pipe 





Same injector with 
second head added 








lubricants and liquefied gases, at pressures from 250 psi te 1200 
psi; volumes from 1 pint to 80 gallons per day per injector head. 
They may be driven by electric motor, gasoline engine or other rotat- 
ing power source. Several pumps can be connected in tandem to a 
single power source. 

For complete details, specifications, capacities and other informa- 
tion write for Catalog No. Pi-572. 


> 
TEXSTEAM Compo 77 tote 


1 OF WAPGR BEATING ConPeRaATtiOoN 


320 HUGHES ST. « P. 0. BOX 9127 HOUSTON 11, TEXAS «© PHONE WA 6-8853 


INCREASE 
Your 
Productivity 
by 
Our 
Tubular Goods 


SUMITOMO METAL INDUSTRIES, LTD. 


Head Office: 31, 


4-chome, Kawaramachi, Higashi-ku, Osaka, 
Japan 


Cable: “SUMITOMOMETAL OSAKA" 
Tokyo Office : 


Shin-Sumitomo Bidg., Marunouchi 1-chome, 
Tokyo, Japan 


Cable: “SUMITOMOMETAL TOKYO” 
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24-26 


27 


West Virginia University, annual Ap- 
palachian gas measurement short 
course, Morgantown, W. Va. 

Oil Centennial Day, Titusville, Pa. 
Pennsylvania Grade Crude Oil Asso- 
ciation and Pennsylvania State Uni- 
versity, twenty-first technical confer- 
ence on petroleum production, Penn 
State campus, University Park, Pa. 


SEPTEMBER 


9-11 


10-12 


14-16 


16-18 


17 


29-30 
28- 
Oct. 1 


29. 
Oct. 1 


Gas Association, an- 
Hotel, 


Pacific Coast 
nual meeting, Ambassador 
Los Angeles. 

Magic Plains Oil Exposition, Borger, 
Tex. 

Texas Mid-Continent Oil 
Association, annual meeting, 
Hotel, Houston. 

National Petroleum Association, an- 
nual meeting, Traymore Hotel, At- 
lantic City, N. J. 

Natural Gasoline Association of 
America, Rocky Mountain regional 
meeting, Wyoming-Gladstone Hotel, 
Casper, Wyo. 


and Gas 
Rice 


American Society of Mechanical En- 


gineers, petroleum mechanical engi- | 
Hotel, | 


neering conference, Rice 
Houston. 

Instrument Society of America, an- 
nual instrument-automation confer- 
ence and exhibit, International Am- 
phitheater, Chicago. 

Western Petroleum Refiners Associa- 
tion, Rocky Mountain regional tech- 
nical - industrial relations meeting, 
Henning Hotel, Casper, Wyo. 
Mid-Continent Oil and Gas Associa- 
tion, Louisiana-Arkansas division an- 
nual meeting, Roosevelt Hotel, New 
Orleans. 

National Association of Oil Equip- 
ment Jobbers, annual convention and 
trade show, Hotel Leamington, Min- 
neapolis. 

Western Petroleum Refiners 
ciation, management seminar, 
ern Hills, Waggoner, Okla. 
American Welding 
meeting, Sheraton-Cadillac 
Detroit 

National Association of Corrosion 
Engineers, western region conference, 
Bakersfield Inn, Bakersfield, Calif 


Asso- 
West- 


OCTOBER 


1-2 


Corrosion 
confer- 


National Association of 
Engineers, southeast region 
ence, Jacksonville, Fla 
Association of Desk and Derrick 
Clubs of North America, eighth 
annual convention, Hilton Hotel, 
San Antonio, Tex. 

Society of Petroleum Engineers of 
AIME, fall meeting, Memorial Audi- 
torium, Dallas, Tex. 

American Gas Association, annual 
meeting, Conrad Hilton Hotel, Chi- 
cago. 

National Association 
Engineers, northeast 
ence, Lord Baltimore 
more 

Society of Automotive Engineers, 
national aeronautic meeting, aircraft 
manufacturing forum, and aircraft 
engineering display, The Ambassa- 
dor, Los Angeles. 

Western Petroleum Refiners Associ- 
ation, fourth annual stream _pollu- 
tion and waste disposal conference, 
Broadview Hotel, Wichita. 

Rocky Mountain Association of 
Geologists, eleventh annual field 


of Corrosion 
region confer- 
Hotel, Balti- 
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Society, fall 
Hotel, | 


8-9 


8-10 


conference, Saratoga Inn, Saratoga, 
Wyo. 

California Natural Gasoline Associ- 
ation annual fall meeting, Hunting- 
ton-Sheraton Hotel, Pasadena, Calif. 
Southwestern Federation of Geologi- 
cal Societies, annual meeting, Lub- 
bock, Tex. 

Exploration Drilling symposium, 
sponsored by University of Minne- 
sota, Colorado School of Mines, 
and Pennsylvania State University, 
University Park, Pa. 

Louisiana Gulf Coast Oil Exposi- 
tion, Lafayette, La. 

American Association of Oilwell 
Drilling Contractors, annual meet- 
ing, Skirvin Hotel, Oklahoma City. 
American Society for Testing Ma- 


Pacific area national meet- 
Hotel, San 


terials, 
ing, Sheraton-Palace 
Francisco. 

National Association of Corrosion 
Engineers, south central region con- 
ference, Cosmopolitan Hotel, Denver. 
Natural Gasoline Association of 
America. southern regional meeting, 
Carlton Hotel, Tyler, Tex. 
American Standards Association, na- 
tional conference on _ standards, 
Sheraton-Cadillac Hotel, Detroit. 
National Association of Corrosion 
Engineers, north central region con- 
ference, Cleveland. 

American Society of Mechanical 
Engineers, American Society of Lub- 
ricating Engineers, lubrication con- 
ference, Sheraton-McAlpin Hotel 
New York. 





give “* Derrick operating 
advantages 
* Mast portability, economy 
& maximum utility 


UNLIMITED VISIBILITY 


This unique mast gives both dril- 
ler and derrick man unlimited 
visibility. 

GREATER FLOOR SPACE Measure- 
ments : 24’ from drawworks to pipe 
rack: 27’ 8” from side to side. 
Ample room to place independent 
rotary drive. No gin pole legs near 
drawworks. No erection A-frames. 
Lever lift raising legs carry load 
after erection of mast. 


MAXIMUM SAFETY This mast does 
not go over centre during erection 
... centre of gravity remains on 
pipe rack side of main leg pede- 
stals. No snubbing lines while 
erecting no winch lines to 
lower. 

Excellent stability and rigidity. 
ECONOMICAL TO RIG UP OR MOVE 
The Full-View Mast combines 
operational advantages found in 
standard drilling derricks plus 
lower cost of moving and rigging 
up. Planned assembly and erection 
cut labour and equipment costs. 


ROADABILITY Complete mast col- 
umns travel with 7’ 10” road width 
and all raising tackle assembled. 


C(IDECO> 
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How | BaW JOB-MATCHED STAINLESS PIPE 











saves time and money in corrosive service 


At B&W, you can select the most economical stain- matching pipe and tubing to process indus- 
less steel pipe for your service conditions, because. . . try applications. 
.+. the right grade and size is available—seam- For more information on how you can order B&W 
Sess or welded. Job-Matched Pipe—and B&W Job-Matched Fit- 
tings — all from one source, call the tubing spe- 
cialist at your local B&W District Sales Office. Or 
write for Bulletin TB-410. The Babcock & Wilcox 
Company, Tubular Products Division, Beaver Falls, 
.. you benefit from B&W’s long experience in Pennsylvania. 


.. you get the stainless properties, in the right 
combination, to simplify bending, forming, 
and other fabrication operations. 


: THE BABCOCK & WILCOX COMPANY 
diike TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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International Comity 


SO THE RUSSIANS boycotted the 
World Petroleum Congress in New 
York last week. Now isn’t that too 
bad. 

The Ruskis are miffed because we 
won't let them visit all the oil instal- 
lations they might want to see in 
this country. That’s quite true. We 
won't. Our State Department has 
blacked out areas all over the map 
where Russians aren’t allowed to 
travel. 

They can go to Manhattan Island, 
but not to Brooklyn (what a depriva- 
tion!). They can visit Tulsa or Okla- 
homa City, but not Osage County or 
the Oklahoma Panhandle. In virtual- 
ly every state there’s a county or two 
that’s verboten. 

Of course there’s probably very 
little in any of these areas that would 
be of particular interest to the Rus- 
sians, but the Russians don’t know 
that. 

Silly? Sure it’s silly. The State De- 
partment drew a crazy-quilt pattern 
of lines on the map purely out of 
spite and as retaliation for the Rus- 
sian’s refusal to let U. S. tourists and 
businessmen visit important areas in 
the USSR. 

For instance, last summer a small 
group of Tulsans made an extensive 
tour of Russia during which they 
made strenuous and repeated attempts 
to visit an oil field or a refinery— 
more for the purpose of needling the 
Russians than for any special in- 
terest in Russian oil. 

They were always assured that per- 
mission would be awaiting them at 
their next stop, but when they got 
there it was a holiday, or the man 
in charge was sick, or it was raining, 
or something. They never did get to 
see anything more than filling-sta- 
tion pumps—and darned few of 
those. 

So because they aren’t free to visit 
every derrick and refinery in the 
U. S., the Russians wouldn’t come 
to the WPC. They didn’t need to. 
They authored 19 of the 290 techni- 
cal papers filed with the Congress, 
and if these are a fair sample of their 
technological advances we doubt 
that their presence at the discussions 
would have contributed much. 

So that you may judge for your- 
self, we are printing in this issue an 


abstract of one Russian paper and 
the text of another (complete with a 
full-page Russian _ bibliography— 
mighty handy to have if you should 
ever visit Russia and want to read 
these references in the original). 

Moreover, the Russians already 
know far more about our oil indus- 
try than they could ever garner from 
a tour of Osage County, Oklahoma. 

For instance, we know of an of- 
ficial of an American well-service 
company who visited a Moscow li- 
brary as a tourist and, without disclos- 
ing his identity, asked what the li- 
brarian had on his company. Within 
a few minutes he was handed a fat 
folder containing complete details of 
his company’s equipment, patents, 
methods, laboratories, financial sta- 
tus, officers, and so on. 

But they make an international in- 
cident out of not being able to roam 
freely in Brooklyn or the Oklahoma 
Panhandle. 

For a contrast in how to make 
friends and influence people abroad, 
look at page 13 of this issue. It’s an 
ad by a West German manufacturer 
of mud additives and other chemicals 
for the oil industry. 

In the first place, it’s a paid ad in 
our favorite oil publication (some- 
thing we have yet to see from the 
Russians). 

In the second place, it’s human 
and humorous (something else we 
have yet to see from the Russians). 

In the third place, if you will read 
the fine print at the bottom you will 
see that this manufacturer is offering 
to anyone who requests it a phono- 
graph record of fine German music. 

This is no gag. We got a copy of 
this record and it does have fine 
German music on one side. On the 
other side is a courteous, friendly 
salute to the American oil industry 
on its 100th anniversary. 

We can’t guess how much mud 
additive will be sold this way, but 
this type of international contact cer- 
tainly generates a warmer glow of 
friendliness than the Russian type. 

As far as we are concerned, the 
Russians can just stay out of Brook- 
lyn, the Panhandle, the World Petro- 
leum Congress, and our business in 
general. 

—Henry D. Ralph 
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INCREASES PRODUCTION 
by eliminating tubing breath- 
ing and buckling, thus 
lengthening the effective 
pump stroke and raising 
volumetric efficiency. While 
it is often difficult to 
determine exactly how great 
such increases are, many 
operators have told us that 
they have experienced as 
much as 50% gain. 


GREATLY REDUCES ROD, 
TUBING AND CASING WEAR 
by eliminating the chief 
causes of such wear—tubing 
breathing and buckling. 
Many Baker Compensating 
Tubing Anchors, installed 
over a year ago in wells that 
had been averaging as high 
as 18 rod jobs per year, have 
been in continuous use ever 
since —with no rod jobs yet! 


AUTOMATIC OPERATION 
eliminates the need for 
involved calculations and the 
application of tension from 
the surface. Since the Anchor 
is designed to allow only 
downward movement of the 
tubing, the exact amount of 
tension required to eliminate 
both breathing and buckling 
is automatically applied by 
the natural elongation of the 
tubing itself. 


SAFE, POSITIVE RELEASE 
is accomplished by merely 
rotating the tubing to the 
right. There is also an 
emergency release, in the 
form of a Shear Ring, for 
extreme conditions. 





Youll never know 
how profitable — 
your 

pumping well 
can be... 


UNTIL YOU INSTALL THE 
ALL NEW AUTOMATIC... 











BAKER 


MECHANICAL 





COMPENSATING 


TUBING ANCHOR 
PRODUCT NO. 717-D 











Pays for itself—day after day after day! 


For further information, write for Bulletin No. 337. Address: 
Baker Oil Tools, Inc., Box 2274, Terminal Annex, Los Angeles 54, California 


BAKER OIL TOOLS, INC. 


HOUSTON-LOS ANGELES-NEW YORK 


> > b> Editorial 


A big demand in the future, 
but meanwhile a big surplus 


Economists at the World Petroleum Congress were 
unanimous in predicting a huge world demand for petroleum 10, 15, and 20 
years from now. 

There is no reason to question such forecasts. But it should not be 
inferred from them that in the meantime there will be anything approach- 
ing a world scarcity of oil or that companies and countries with exportable 
surpluses will have consumers knocking at their doors. 

Quite the opposite is likely to be the case. For the next decade it is 
highly probable that there will be a world surplus of oil and severe compe- 
tition to get and hold markets. 


A LITTLE PENCIL WORK applied to published figures 
suggests that it may be several years before the use of oil catches up with 
the world’s ability to produce it. 

The United States, currently producing a little above 7,000,000 bbl. 
per day, has an excess producing capacity estimated by some authorities 
at as much as 3,000,000 bbl. per day. 

The rest of the free world, currently producing a little above 
9,000,000 bbl. per day, has at least 3,000,000 bbl. per day unused crude 
capacity. Canada and Venezuela together doubtless could increase their 
output from present fields by 1,000,000 bbl. per day, and the Middle East 
as a whole could easily bring up another 2,000,000 bbl. daily. 

More transportation facilities and some additional development drill- 
ing would be required, but established reserves could yield some 22,000,000 
bbl. per day against the current free-world demand of 16,000,000. 

Now apply the generally accepted estimates of growth in demand. 
These would be about 4 or 5% per year in the United States and around 
8% elsewhere. This makes it apparent that the world surplus of crude could 
persist for perhaps 5 years if drilling continues at moderate levels. 

But since the end of the war the free-world oil discoveries have aver- 
aged about 10 billion barrels per year, and exploration activities at present 
are intensive everywhere. So it is not unreasonable to predict that the con- 
dition of crude surplus may stretch out for nearly a decade. 


FOR CONSUMING NATIONS this is good news. They 
can plan their economic future with assurance of ample oil supplies from 
alternative and competitive sources. 

But for producing regions this outlook poses serious problems. Many 
of them will find their sales lagging behind their producibility, and their 
markets invaded by newcomers able to sell at lower prices. 

The United States long ago learned to live with a surplus capacity 
through conservation and proration devices. Something of the same nature 
is now required by all major producing nations and they should give the 
problem immediate and serious consideration. 
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: : Se er ae 
NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
Submergible pump goes down Oklahoma well — pushes large amounts of 
sandy salt water for formation injection, in secondary oil recovery. Has 
strong, long-lived Ni-Resist ductile iron diffuser and combined pump 
base-motor head. Made by Reda Pump Company, Bartlesville, Oklahoma. 


Pushes up 3500 bls/d. of sandy salt water... economically. This Reda 
submergible pump is rugged—depends on long-wearing Ni-Resist* 
ductile iron castings. They take erosion, corrosion, impact... for 
many well jobs. Ni-Resist ductile iron may be the best material for 
“rugged duty” parts in your equipment—check with your supplier. 
Ask us for booklet “Engineering Properties of Ni-Resist Ductile Irons” 


R 1 trademark 
4, 
THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y Ano, N | < K fF I 
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Forty- 


FORMAL OPENING of the Congress found this group on the podium in the Waldorf-Astoria’s grand ballroom. 
nine flags of participating countries were displayed, although only 48 countries were represented. Russia did not send 


delegates. For closeups of the dignitaries, turn the page. 


Oil Technology Grows Abroad 


@ Fifth World Petroleum Congress, with 170 foreign papers, emphasizes 
what was already known: More and more of the oil industry’s progress is 


coming from laboratories, plants, and fields in other countries. 


this year’s Congress, the first held The outlook is still for tremendous 


in the United States. growth, with oil demand far more 
But this biggest international oilthan doubling and natural-gas de- 
meeting exposed a number of newmand more than trebling in the 20- 


U. S. DOMINATION of petroleum 
technology is now history. 

More than any single paper, this 
fact stood out during the 5 days of 


deliberations of the Fifth World Pe- 
troleum Congress, which ended June 
5 in New York. 

Of the more than 280 papers pre- 
sented, a record 170 were authorized 
by oil men outside this country. 

There were no great surprises in 
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scientific developments, put economic year period ending in 1975. 


trends in perspective, and provided an 


unequaled interchange of ideas. 


The outlook . - Congress authors 
were in close agreement on the future 


of the industry. 


By that time, one expert predicted, 
oil will be supplying 39% of the 
world’s entire energy needs. With nat- 
ural gas included, the figure will 
jump well above 50%—even with 
the advent of new energy sources. 
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NEWS of the CONGRESS 


Officials of the Congress, Awaiting the Fall of the Gavel 


Cc. E. Davis 


These podium photographs show left-to-right seating of Congress 
Davis is general secretary of the 
Congress. Nichols, senior vice president of California Texas Oil Corp., 


officials at the opening session. 


is a member of the permanent council. 


The need for capital will outstrip 
even this huge gain in demand. Money 
needed for exploration and develop- 
ment is expected to more than double 
in the 10-year period ending in 1967. 

Along with this change in demand 
will come changes in operation, the 
Congress was told. 

Refineries are growing larger and 
fewer in number. They're moving 
away from the oil fields and the 
ports to the large population centers. 

Changing automotive designs will 
require more costly processing to 
tailor future fuels to more demanding 
engines. 

Atomic energy won't be a tough 
competitor for perhaps 20 years. But 
in the meantime it may well produce 
oil through underground explosions, 
help in research through use of radio- 
active isotopes, and give the refiner 
a helping hand in actually process- 
ing his feed stocks. 

There will be change, too, as grow- 
ing technology abroad in design and 
manufacture of equipment and in de- 
velopment of methods stiffens com- 
petition for the world petroleum mar- 
ket. This was evident, not only in 
the papers but in the many foreign 
exhibits among the more than 200 
in the exposition held in conjunction 
with the Congress. 


Trends to watch . . . Signposts to the 
future were scattered among the pa- 
pers, in press interviews, and in corri- 
dor exchanges. 


96 


H. B. Nichols 


Beukers 


Ocean movement of liquid meth- 
ane, for example, was described by 
its chief experimenter, Continental 
Oil Co., as “technically and economi- 


LEONARD McCollum, Continental Oil 
Co. president, was first of four execu- 
tives and scientists who presented lec- 
tures at Carnegie Hall during the Con- 
gress. 


J. A. Beukers 


is assistant 
refinery of Esso Nederland N.V. Navarre is presi- 
dent of the French Institute of Petroleum. Both are 
vice chairmen of the permanent council. 


Rene Navarre 


manager of the Rotterdam 


cally practicable.” Perhaps accidental- 
ly, the second round trip of the Meth- 
ane Pioneer from the Gulf Coast to 
England was completed successfully 
during the week of the Congress. 

Cost of shipping the product is 
higher than many thought, but it still 
is sufficiently attractive to open many 
markets, Continental said. 

Sun Oil Co. disclosed at the Con- 
gress that it has been conducting 
studies into large-volume movement 
of the liquefied natural gas by pipe- 
line. 

One problem, an official said, is 
the tremendous volume of heat re- 
quired to gasify the frigid liquid at 
its destination. Another stickler is a 
suitable method for insulating the 
line. 

Atomic blasts to unlock the tre- 
mendous shale-oil reserves may lie 
in the near future, Dr. Edward Teller 
said. 

The noted scientist said the tech- 
nique is known and available, and 
there need be no fears of surface 
contamination. The means already are 
at hand to assure an absolutely safe 
explosion. 


What’s new .. . Refining develop- 
ments outnumbered others at this 
year’s Congress. 

The Russians unveiled a unit they 
are now building for continuous con- 
tact coking. The commercial unit, 
they said, was designed after success- 
ful operation of a 550-bbl. pilot plant. 
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to Open the Fifth WPC 


Eger Murphree 


Murphree, president of Esso Research & Engineering Co., is 
Burns is president of 
Shell Oil Co. and president of the Fifth World Petroleum 


chairman of the permanent council. 


Congress. 


Jerry McAfee 


Dr. McAfee is vice president of Gulf Oil Corp. and a member of the permanent council. 
is vice chairman of the WPC permanent council. 


of the council of the 


Esso Standard Oil Co. announced 
a new refining process to produce a 
high-octane product by isomerizing a 
naphtha feed at low temperature. 
Esso said it yields a product 5 to 9 
octane numbers higher than conven- 
tional high-temperature processes— 
and does it for 5 to 10 cents per oc- 
tane barrel. 

Shell Oil Co. predicted its recent 
development in two-stage cat crack- 
ing will grow in use as trends toward 
higher gasoline yields and higher oc- 
tane levels continue. 

Two-stage cracking, which uses a 
second reactor and fractionation sys- 
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H. S. M. Burns 


Institute of Petroleum, 
eral secretary of the permanent council. 


Porter, president 
spoke briefly at 


station. 


Sir Stephen Gibson 


London, 


tem as part of the fluid cat unit, out- 
strips conventional units in economy 
as yields and octanes rise. 

Drilling developments were pro- 
vided also by the Russians. Although 
they failed to attend, their papers had 
been submitted ahead of their de- 
cision not to come and were read to 
the Congress. 

They described a method of drill- 
ing with explosives, a new electro- 
drill, an electrodrill which operates 
on a wire line, and further improve- 
ments to their turbodrill. 


The Congress . . . The New York 


Frank Porter 


of the American Petroleum 
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Carlo Padovani 


Institute, 


the formal opening. Prof. Padovani 


is director of the Italian government-industry fuels-research 


D. A. Hough 


retired member 
Hough is gen- 


Gibson, a 


meeting, fifth since the founding of 
the Congress in 1933, set records in 
registration and in number of papers. 

By the end of the first day, 3,441 
persons had registered, 395 more than 
the total registration at the last Con- 
gress, held in 1955 in Rome. 

Foreign representation in many 
cases exceeded expectations. From 
Japan, for example, a 35-member 
group was expected. When the Con- 
gress opened on May 31, however, 
60 were present. 

Special attention was given to in- 
terpreting the highly technical papers 
into either Englisii or French. 
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Looking Ahead at Energy Consumption 
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Economists Are Optimistic About Oil's 


@ Tremendous demand for oil and natural gas outlined at World Petroleum 


Congress along with some of the problems expected in this big growth. 


OIL now supplies one-third of the 
world’s total energy needs. And it has 
a near-monopoly on mobile power. 
Oil costs are declining, too, while coal, 
water power, and the noncommercial 
fuels are becoming more expensive. 

But future oil demand 
mixed picture. Petroleum will gain in 
some end uses and some geographical 
at the expense of other fuels. 


presents a 


areas 
In other 
to natural gas and nuclear energy 

By 1975, oil will supply 39% of all 
Together with natural 


markets, it will 


world energy 

gas, it will supply a whopping 73%. 
This steady net gain in 
global use of oil. In detail, the pat- 
tern mixed factors dealing 
with cost, national policies, and lo- 


means a 
involves 


gistics 

In arriving at probable oil require- 
ments for the year 1975, Nathaniel 
B. Guyol of Standard Oil Co. of Cal- 
considered these many inter- 
active forces. His paper before the 
Congress on “The Role of Petroleum 
in World Energy Supplies” makes 
these points 

...- World energy 
127% between 


ifornia 


will in- 
1975. 


needs 


crease 1955 and 
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give ground, 


... Oil requirements to meet more 
of these needs will nearly treble in 
that period, increasing 187% 

.-- Natural gas will make even 
further inroads at the expense of other 
fuels, including oil in some areas. 
Consumption in 1975 is estimated to 
reach three times the demand of 1955. 


Some gain, some lose ... Of the 


fen principal end uses of energy, oil 


holds a virtual monopoly on mobile 
power. For air and highway transport, 
in agriculture, and to some extent in 
military needs, it has no competition 
today. It is not likely to encounter 
any by 1975, Guyol said 

Plotting demand for gasoline, jet 
fuel, tractor and requirements 
becomes a straightforward matter of 
estimating total world needs for land 
and air transport. On the high seas, 
a little give and take will be in order. 

Naval propulsion shows an excep- 
tion to the march of oil. By 1975 it is 
anticipated that most of the world’s 
navies will be fueled by nuclear en- 
ergy, backing navy special and other 
fuel oils out of their nearly exclusive 
field. Merchant shipping, today 93% 


diesel 


committed to fuel oil and diesel, will 
move more slowly in this direction, 
however. In this field, atomic power 
should supplement rather than sup- 
plant conventional liquid fuels in 15 
to 20 years. 

On Canadian and U. S. railways, 
the diesel has almost completely 
taken over from the steam engine. 
The much greater economy of the 
diesel will almost surely promote this 
same pattern throughout the world by 
1975. But the net gain for oil will be 
small. Fuel oil as well as coal will be 
supplanted, at much lower rates of 
consumption. 

Again in home heating, the colder 
areas of the world will follow the pat- 
tern set in North America. Other 
countries without their own reserves 
of natural gas will continue to substi- 
tute distillate heating oils for coal, 
excepting in the few areas of low-cost 
coal production. Guyol concedes that 
tankship and underwater pipeline 
transportation of natural gas to non- 
producing nations may become a de- 
terring factor to this expected heating 
oil market, but he does not evaluate 
this possibility. 
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World Energy Sources Today and Tomorrow 


(Millions bbl. daily petroleum equivalent) 


51.7 Million Bbl. 


Future 


In large consuming nations such as 
U. S. and Canada, domestic natural 
gas will continue to undersell oil and 
coal, at until 1975, he believes. 
[he all-important cost factor in the 
interplay among fuel oil, coal and nu- 
clear energy for industrial and electri- 
cal power generation will vary con- 
siderably over the But the 
lower-cost transportation of oil as 
compared with coal will continue to 


least 


world. 


give petroleum an advantage. 

Lower-cost nuclear power is com- 
ing, but it will not loom as a major 
energy source until the fourth quarter 
of this century 

Here are Guyol'’s 
trends in the 
in terms of 
of barrels daily: 


summarized 
for oil itself, 
millions 


end uses 


world needs in 
1955 1975 
6.0 15.6 
Agriculture 0.4 1.0 
Merchant shipping 1.4 3.0 
0.6 1.0 


Air, highway & military 


Railway 
Domestic, industrial 

and utility 
Non-fuel uses and loss 


Total 16.1 46.2 


Petroleum’s role in meeting future 
world energy demand will be even 
greater than predicted by Guyol, ac- 
cording to Paul R. deRyckere, char- 
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117.7 Million Bbl. 


tered fuel technologist of Rhode St. 
Genese, Belgium. He sees oil and nat- 
ural gas serving nearly 60% of total 
energy needs by 1975. 

The oil and gas industry alone has 
the structural flexibility to step into 
the picture and meet what deRyckere 
calls the unsuspected need for a greater 
energy supply to meet a rapid expan- 
sion of economic activity. 


Where are the markets? . . . The play 
for new oil reserves is going abroad, 
but the greatest single market will 
still remain in North America even 
in 1975. The growth rate, however, 
will be higher on other continents. 

In assessing the market geographi- 
cally, politics, logistics, and national 
purchasing power must be weighed 
carefully with relative to 
competitive fuels. These factors vary 
widely from country to country and 
between end uses. 

U. S. and Canada representing the 
richest free world market will also 
mark up the greatest tonnage gains 
in oil consumption over the next 16 
years. But Guyol expects Communist 
Europe and Asia to top this net gain. 
A three-fold increase in petroleum 
production and consumption is as- 
signed the communist world in the 
2 decades under study. 

For foreign markets within the 
reach of free-world oil, Europe will 
top the list. But the other relatively 
less-developed nations of the Eastern 


oil’s cost 


SOURCE: Guyol 


Hemisphere and of Latin America 
will show greater percentage gains on 
a smaller demand base. 

These overall gains, said Guyol, 
will be made in spite of the heavy 
taxes and other restrictions on the im- 
portation and use of oil. These limita- 
tions have kept oil from realizing its 
full potential and they will continue 
to do so in the future. With any 
lessening of restrictions, jts contribu- 
tion to future energy supply might be 
considerably larger. 


Others forecast . . . Since the days of 
Malthus, economists have been con- 
cerned over the prospects of feeding 
future generations. 

In recent years, however, attention 
has been turned from food to energy. 
The recent vogue is to determine how 
much energy the world will require, 
and how it will be supplied. 

There are good reasons for this 
switch in forecasting. World economy 
has become so thoroughly tied to en- 
ergy consumption that the develop- 
ment of entire nations will be tied 
directly to their ability to command 
low-cost heat and energy. 

Some of the major factors involved 
in estimating such future energy needs 
were reviewed by Walter J. Levy and 
Milton Lipton of W. J. Levy, Inc., 
New York. In addition to the points 
considered by Guyol, Levy and Lip- 
ton discussed the problems in capital- 
izing the search for oil and its deliv- 
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ery in the future. A continuing strain 
on investment potential will be in 
order. 

In 1956 the estimated gross out- 
flow of private long-term capital from 
major capital-exporting countries 
came to $5.4 billion, of which $4.0 
billion was U. S. investment. Of this, 
U. S. oil companies accounted for 
$2.3 billion, more than half the VU. S. 
total and about 40% of the eight- 
nation total, they reported. 

Listing a consensus of world, Eu- 
ropean, and U. S. energy demand 
estimates, Levy and Lipton came up 
with a projected oil demand of 41 
million barrels per day by 1975. 
Somewhat short of the Guyol es- 
timate, this amounts to a 5.6% yearly 
increase over the next 15 years. This 
would mean consumption of 175 
billion barrels between 1956 and 1975. 

No matter which of the several fore- 
casts proves correct, Levy’s conclu- 
sion will hold: The oil industry faces 
a prodigious problem of investment 
in exploration, development, transpor- 
tation, and manufacturing for the 
years ahead to 1975. 


Oil and world trade . . . The world’s 
greatest potential oil markets are for 
the most part far removed from its 
greatest concentration of proven re- 
serves. Oil is already a major factor 
in world trade. 


100 











International commerce in oil more 
than doubled in value between 1948 
and 1958, increasing from $4 to $10 
billion. It is likely to double again 
by 1967, predicted Bernard T. Stott 
of the First National City Bank of 
New York. By then it will amount to 
a movement of some 16 million bar- 
rels of crude and products per day, 
representing 13% of all world trade. 

This will pose an ever greater prob- 
lem in the balance-of-payments for 
the great importing nations and for 
the oil companies involved. It would 
be well, said Stott, for the industry 
to plan ahead for this expansion in 
its international sales and to devise 
additional means of utilizing foreign 
exchange. 

The greater volume of local cur- 
rencies it can use for local staff and 
for reciprocal purchase of supplies 
and equipment, the less will be the 
strain on an individual company’s 
balance-of-payments. 

All consuming countries must also 
look to the future. Enormous quanti- 
ties of capital will be required to dis- 
cover, produce, and transport this oil 
to their shores. How much capital? 
If the oil industry is to keep up with 
projected needs, it will be investing 
about $27 billion in oil exploration 
and development by 1967. This is 
roughly 24 times the amount spent 
during 1957. 


Stott’s advice to these consuming 
countries is two-fold. They will need 
to provide an attractive climate for 
foreign capital investment if they are 
to realize their future energy needs 
in oil, Further than that, these coun- 
tries must stimulate domestic savings 
which can help carry the capital re- 
quirements providing their oil. 

Neither the international oil com- 
panies nor the major money centers 
of the world are likely to have enough 
funds to finance this burden by them- 
selves. Greater local capital partici- 
pation in oil will have to come from 
both private and public funds to keep 
the oil flowing in, concluded Stott. 


Refineries on the move . . . Much of 
the money to be invested in the inter- 
national oil industry during the next 
several years will be spent on new re- 
fineries. 

Trends in the size and location of 
such refineries in areas abroad were 
outlined before the Congress by P. H. 
Frankel and W. L. Newton of Pe- 
troleum Economics, Ltd., of London. 

They pointed to the reversal in re- 
finery locations since the war. Refin- 
ers have moved away from the major 
producing centers and into the great 
consuming areas. In 1938, they re- 
ported, Europe imported one-quarter 
of its requirements as crude oil and 
three-quarters as finished product. By 
1955, just before Suez, 85% of all 
imports were in the form of crude 
oil to be refined within its borders. 

This trend continues. Of the 2% 
million barrels per day of new ca- 
pacity now building or under consid- 
eration in the free world outside 
North America, 85% is being built in 
consumer areas. New capacity slated 
for producing areas is negligible. The 
remainder will go into plants in inter- 
mediate locations. 

Oil refineries in Europe are also 
moving inland for the first time. Until 
recently, they were built at deepwater 
ports. But now a number are locat- 
ing adjacent to large inland cities and 
will be fed by pipeline. 

A counterfactor to this overall 
trend in locating refineries is begin- 
ning to develop in some of the large 
producing countries. It is political in 
nature. Some of the great producing 
countries are promoting the integra- 
tion of the industry within their 
borders. This has taken place in Vene- 
zuela to some extent and other na- 
tions are interested. 

This nationalistic trend may in 
some cases reverse the recent move- 
ment of refineries out of the oil fields. 
But Frankel and Newton feel that 
most new capacity will continue to 
centralize nearer to large markets. 
What of the field-oriented refineries 
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left over from the past? They are serv- 
ing different areas today. 


Along the U. S. Gulf Coast from 
which large volumes of products once 
moved to Europe, the tankers have 
been diverted to our East Coast. The 
huge plants of the Caribbean have ad- 
justed their original flow to Europe 
and now serve both Americas. The 
Middle East refineries now serve the 
Indian Ocean area and the Far East 
and Austral-asia. Even these plants 
are finding their markets more lim- 
ited, as new refineries go up in Ja- 
pan, Australia, Argentina and Brazil. 


U. S. picture changing . . . Which di- 
rection are U. S. refineries trending? 

S. Morris Livingston, consulting 
economist of Chicago, pointed to a 
situation similar to that abroad. Re- 
fineries are moving away from the 
fields and nearer to markets. 

The Pacific Coast is declining as 
a refining area despite the new plants 
located in the Pacific Northwest. The 
reason: The offshore export market 
is gone, and more products are now 
entering the area from refineries lo- 
cated in the Rockies. 

The Gulf Coast has until recently 
made gains in its lion’s share of re- 
fining capacity. But now it is begin- 
ning to slow down. The long-range 
trend away from the Gulf to the East 
Coast will be spurred by increasing 
volumes of imports, and by product 
lines moving westward from the At- 
lantic Coast. 


The share of capacity in inland 
producing states has been declining, 
but this trend appears to have been 
halted, reported Livingston. Smaller 
plants are being abandoned in favor 
of larger refineries located near in- 
land cities. But product pipelines per- 
mit many major refineries in oil- 


Compression Ratio 
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surplus areas to continue competitive 
operation. 


World octanes up . . . The fuels to be 
made in these future refineries will 
require most costly processing. While 
the horsepower of American cars is 
expected to level off at about 300, 
compression ratios both here and 
abroad are expected to climb even 
higher. 

In the estimation of J. A. Nevison, 
C. D. Wrigley, and L. J. Test, of At- 
lantic Refining Co., compression ra- 
tios of 1964 models in the U. S. will 
probably average 11:1. By then, they 
expect the top ratio to reach 12:1. 

The same upward shift in Europe 
should bring the average there to 9:1 
for cars introduced by 1964. 

Assuming the top replacement at 





12:1, they stressed the future impor- 
tance of fuel sensitivity, defined as the 
difference between Research and Mo- 
tor ratings on a gasoline. If refiners 
can minimize this difference, they will 
not have to produce such high Re- 
search-rated fuels. 

But with a high sensitivity of 11 
octane numbers, refiners will have to 
go as high as 105 RON to satisfy high 
compression ratio cars which are lim- 
ited when operating at part throttle. 
The full-throttle limited cars can use 
a top Research fuel of 103. 

Reducing the sensitivity to six num- 
bers will drop the Research require- 
ments to 100.5 and 101 numbers, re- 
spectively. The authors stressed the 
coming importance of alkylation and 
isomerization for making low-sensitiv- 
ity isoparaffin fuels of the future. 


New Polymers Are Coming From Italy 


The result: Different types of elas- 
tomers which have mechanical prop- 
erties about mid-way between natural 


POLYPROPYLENE is just begin- 
ning. 

Watch for news from Italy on 
polybutene, diolefin polymers includ- 
ing four forms of polybutadiene, and 
some copolymers of simple olefins 
which show promise as elastomers. 

The authority for these projections 
is Dr. Giulio Ballabio, head of Monte- 
catini’s hydrocarbons and derivatives 
division in Milan. With polypropylene 
successfully launched, his department 
has turned to other possibilities. 

By using the right catalyst and the 
proper reaction conditions, butylene 
with the double bond between the first 
and second carbon atoms has been 
polymerized. 
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The polymer has an ordered 
crystalline structure. Its particular 
properties indicate it will find use 
as wrapping and covering film, as 
paper, aluminum and textile laminate, 
and as leather substitutes. It also 
looks likely for heavy cable covering 
and for lining containers holding cor- 
rosive substances. 

What apparently excites Montecatini 
even more, however, are the elasto- 
mers or synthetic rubbers they are 
making from ethylene and propylene. 

They have produced copolymers of 
a well-defined composition by avoid- 
ing the tendency of ethylene or 
propylene molecules to join with them- 
selves rather than one another. 


rubber and the common GR-S or 
styrene-butadiene synthetic. 

Best quality of these copolymers 
is their exceptional resistance to aging, 
to heat, and to oxidizing agents. They 
are already coming out of pilot plants 
and their low cost and abundance 
makes them look like comers. 

Dr. Ballabio, noting U.S. work in 
polyisoprene, said that in Italy in- 
terest has been directed to the stereo- 
specific polymerization of butadiene. 
He mentioned four such polymers of 
specific configuration which are being 
looked at for commercial applications. 


101 





NEWS of the CONGRESS 


Octane Race Won't Last Much Longer 


®@ Ultimate will be a U.S. pool rating of about 98 Research, World Congress 


is told. Even so, 


THE END of the race 1S 
in sight but it doesn’t that 
methods of making gasoline will not 
change 

An ultimate pool octane of about 
98 Research was predicted at the 
congress by a four-man team from 
the research and development depart- 
ment of Standard Oil Co. (Ind.) 

Since today’s pool octane is ap- 
proximately 94, this means that the 
is only four 


octane 
mean 


ultimate, as they see it, 
numbers away 

While the ultimate in octanes may 
be in sight, it is apparent that changes 
in composition and evaluation are 
still in the making 

This made clear by a 
from Research, Ltd.., 
pointed to the problem of fuel segre 
gation, in which engine cylinders re- 
ceive a disproportionate share of 
highly volatile fractions for a limited 
period 

The Indiana team set 98 Research 
as the target because they found that 
it is approximately at that point that 


was group 


Esso who 


cents-per-mile costs are closest to 
optimum 

These men, J. B. Duckworth, E 
W. Kane, T. W. Stein and T. O. 
Wagner, took a four-step route to de- 


termine the optimum octane number. 


The approach . .. First they estab- 
lished a relationship between com- 
pression ratio and mileage at constant 
performance 

This showed that as 
ratios rise, so do miles per gallon. 


they 


compression 


Then 
ratios to octane 
also showed that as octane 
go up, so do miles per gallon 


related compression 
requirements. This 
numbers 


Their third step, relating gasoline 
prices to octane numbers, was based 
on typical gasoline refinery costs. It 
indicated that today’s base retail 
price of 32 cents per gallon for 94 
octane would increase to 33.7 cents 
per gallon as the octane rating was 
boosted to 100 

In the final step they relate the 
conclusions of steps | and 2, the 
mileage relationship, with step 3, the 
price relationship. This shows that 
at the current octane level of 94, the 
gasoline cost is 2.13 cents per mile. 
The minimum cost of 2.08 cents per 
mile occurs at 98.5 Research octane 
for total gasoline. 
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They point out that although 
gasoline currently averages only 94 
Research, gasolines averaging close 
to 98 are needed to satisfy the re- 
quirements of 1958 model automo- 
biles. Hence, if automobiles with re- 
quirements equal to those of 1958 
models were produced until they 
were the only ones in use, the Re- 
search octane number of all gasoline 
would have to increase to 98. 

Premium gasoline would be sev- 
eral numbers higher; regular gasoline, 
numbers lower. 
number of to- 
solely 


several 

The lower 
day’s gasoline is satisfactory 
because of the older automobiles that 
will inevitably be retired in the next 
10 to 15 years. Therefore, they con- 
requirements of new 
substantially 


octane 


clude, octane 
automobiles today are 
at the optimum level. 


Problems remain . . . The conclusions 
of the Indiana team could be misin- 
terpreted to mean that all the answers 
to motor fuel problems are pretty well 
known. This conclusion is disabused 


there will still be plenty of problems for refiners. 


by the Britons in their discussion of 
fuel segregation. 

These men, D. M. A. Masterman, 
E. B. V. Potter, A. Skull, and C. H. 
Sprake, demonstrated how the first 
fuel to reach the cylinders depends 
on boiling point. High-boiling-point 
compounds are the last to arrive, so 
the first fuel to the cylinders is con- 
siderably different from the total fuel 

As a result of fuel segregation, 
fuels in which the octane numbers 
are not evenly distributed throughout 
the boiling range give road octanes 
which, under accelerating conditions, 
differ from those which can be pre- 
dicted from conventional equations. 
As a solution to this problem, they 
have developed a generalized equa- 
tion which recognizes this phenome- 
non. 

This equation predicts the com- 
position of the fuel which arrives at 
the cylinder during acceleration from 
low speed. Field equations based on 
it can be derived for use in predicting 
the performance of all types of gaso- 
line in any car population. 





Congress Registration Went 


PROBLEMS were plentiful but quickly solved. Here, C. I. 


Kelly, of Essex Co., 


London, gets a question answered at the registration desk in New York's im- 


mense, new Coliseum. 
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Peak Activity Ahead 


. . . for offshore operations in Louisiana and California. 


Special economic, technical problems now curbing growth. 


OFFSHORE operations in both 
Louisiana and California have a bright 
future, but how soon this future is 
realized depends on improved eco- 
nomic climate and technical develop- 
ments. 

Louisiana’s offshore operations 
have slowed nearly to a standstill be- 
cause of governmental red tape and 
low state allowables. 

California’s problems are some dif- 
ferent. There technological headaches 
are an added barrier to progress. 

The conditions offshore were the 
subjects of two speakers at the Con- 
gress. Louisiana’s troubles were de- 
tailed by Bouwe Dykstra, vice presi- 
dent of Shell Oil Co., New Orleans. 
An account of California’s offshore 
progress was described by Francis J. 
Hortig, executive officer of the Cali- 
fornia Lands Commission. 


The Louisiana outlook . . . The eco- 
nomic plight of the Louisiana offshore 
operator is critical today. 

According to Dykstra, a 10,000 to 
11,000-ft. well in 65 ft. of water will 


cost $750,000, and wells costing more 
than $1,000,000 are not exceptional. 
Wells in this category today are pro- 
rated to 173 bbl. daily. Under these 
circumstances, it takes a very large 
capital investment to build up any 
sizable daily production. 

Another result of tight proration 
has been to make pipeline construction 
uneconomic. Dykstra said that 55 off- 
shore fields are producing, 48 po- 
tentially productive fields are shut in 
and 4 producing fields have been 
abandoned. 

The combination of unfavorable 
economics and discouraging govern- 
mental climate adds up to an effective 
deterrent. This applies not only to 
oil but also to gas. 

The uncertainty of FPC approval 
also is a great handicap to a producer. 
Under present conditions, the pro- 
ducer has to take all the risks and 
make a large capital investment be- 
fore he can negotiate a contract. Even 
then he is not sure of being able to 
get the going market price. 

The slowdown in operations mainly 
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has affected contractors. Their equip- 
ment is laid up and their men are 
leaving. This loss can become very 
serious, Dykstra said. 


The California story . . . Hortig told 
the delegates that the greatest achieve- 
ment for California offshore still lies 
in the future. 

Offshore explorations so far have 
mapped more than 50 previously un- 
known structures within 10 miles of 
shore. Only one of these structures 
has been fully evaluated by actual 
drilling through all expected produc- 
tion depths. 

Hortig, however, pointed out these 
technical difficulties facing operators: 

.--Complex geology which plagues 
onshore operators extends offshore. 

..- Water depths are greater by far 
than in the Gulf of Mexico. 

...Sea-floor topography 
rougher and harder. 

... Wave action is more severe. 

..+- The coastal waters and shore- 
line have high use as recreation and 
residential areas which makes opera- 
tors more conscious of safety and 
pollution problems. 

Hortig warned that complete ex- 
ploration and development of the Cali- 
fornia offshore region will require the 
entire range of engineering knowledge 
in exploration, drilling, and produc- 
uion. 


also. is 





Smoothly in Spite of Language Differences 


JOURNAL booklets, listing name, company, country, and hotel where 
possible, of all registrants were picked up quickly as delegates sought 
old friends and acquaintances also here for the Congress. 
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THERE WERE 
and French. But more than a dozen were spoken 
as oil men talked shop. 


two official languages—English 
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Russians Tell What's New in Drilling 


@ Turbodrilling is the workhorse, but, say the Russians, they’re making good 


progress in drilling with explosives and with their electrodrill, used either 


on drill pipe or a wire line. 


THE RUSSIANS have not only 
greatly improved their turbodrill, 
they're developing entirely new meth- 
ods of drilling a well. 

They've drilled holes with an elec- 
trodrill, where the bit is driven by a 
down-hole electric motor powered by 
a cable inside the drill pipe. 

They've succeeded in drilling with 
a wire-line electrodrill. In this meth- 
od the fluid is circulated by down- 
hole motor, and the cuttings are re- 
moved only periodically. 

They've also developed an explo- 
sion-drilling process which eliminates 
the rotary table and drilling bit. 

And they're even field-testing a vi- 
brating bit on the end of a conven- 
tional drill string. 

Their newest development is by- 
passing bearings in the drilling bit. 
But the big thing in Russia, they told 
the Congress last week, is still the 
turbodrill. The improvements made 
since 1955, their paper said, make it 
a really effective tool. 

The Russian paper was prepared 
by R. A. loannesyan, of the AIll- 
Union Scientific Research Institute 
of Drilling Technique, and seven co- 
authors. 


1. Bit Bearings Bypassed 


The Russians, whom most Western 
drilling men believe are handicapped 
by having to work with third-rate 
bits, are making some ingenious 
stabs at solving their problems. 

Since most bit problems arise in 
the bearings, the Russians propose 
bypassing these bearings. Their new 
designs have drill-collar weight rest- 
ing directly on the cones. This is 
done by means of a guide collar which 
rides the gage surface of each cone 
where it rolls under the center of 
the bit. 

The Russians didn’t reveal whether 
the sliding-friction load on the gage 
surface of the bit would wear it and 
make the bit cut a_ progressively 
smaller hole. 

Rock bits are among the “strategic 
commodities” which the U. S. govern- 
ment prohibits exporting to commu- 
nist countries. And, U. S. bit men 
say that the conventional Russian 
bits look like obsolete models of 
American-made brands. These out- 
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RUSSIAN PAPER on drilling progress 
was presented by Douglas Ragland, 
Humble Oil & Refining Co., Houston, 
in the absence of the authors. 


of-date bits, many drilling men con- 
tend, are the reason that the turbo- 
drill has been able to outdo conven- 
tional rotary methods in the USSR. 


Two speed ratios . . . The Russian 
paper showed two models of the 
revolutionary bit design. 

One they called a “bit with un- 
loaded bearings.” The other they 
dubbed a “differential bit.” On both, 
the drill-collar weight is applied di- 
rectly to the gage surface of the 
cones. The “differential” bit ap- 
parently is a 3-cone design not even 
remotely resembling the “differential” 
bit of 35 years back in American 
drilling. 

On the first bit, the Russians said 
bit speed was the same as turbine 
output speed. The differentiai bit, 
they said, works as a differential re- 
duction gear. With it, the bit speed is 
lower than that of the turbodrill but 
torque is higher. 

Not all of the Russian ideas are 
so radical. They also showed a 4- 
cone design on which the bearings 
carry the bit weight just as in con- 
ventional models. However, on this 
model, only two of the four cones 
cut at the hole gage. The other two 
are smaller and don’t extend to the 


outside diameter of the bit. This de- 
sign, according to the Russians, cuts 
the torque required to drill in soft 
formations. 


2. Three Wells at a Time 


The Russians startled the drilling 
world several years back by announc- 
ing that they often drilled two wells 
simultaneously with a single rig. 

This they did by drilling alternate- 
ly in the two holes with a single 
string of drill pipe. When the string 
was pulled from one hole, it was run 
simultaneously into the other. Thus, 
the pipe was almost never stacked in 
the derrick. And, trip time was cut 
in half. 

Now, the Russians have gone a 
step further. In their paper, the Iron- 
Curtain men said they now drill three- 
at-a-time. 

And, they do it with three strings 
of pipe. They gave almost no clues 
as to how this near-miracle is ac- 
complished. 

According to the Russian paper, 
it’s possible for 2 of the wells to be 
drilling simultaneously on the same 
rig floor where pipe is being run or 
pulled from the third well. Pulling or 
running the pipe, of course, requires 
use of the traveling block and crown 
block. Evidently, the Russians don’t 
need the blocks to support the swivel 
and kelly while drilling. Presumably, 
they support the kelly in the rotary 
table even as it is rotated. 

The Russians did confirm that two 
of the three wells are directional. 
And, there are a minimum of two 
standpipes, two swivel-kelly sets, and 
two ratholes. Time savings, the Rus- 
sians said, is 50%. They claimed 
more than 20 wells already have been 
drilled from 4,500 ft. to 6,000 ft. 

Key to the method is said to be 
a new deflecting tool which sets hole 
angle and maintains it. The instru- 
ment which controls hole angle, said 
the Russians, is hydraulic and shuts 
down when the turbodrill deviates 
from the predetermined direction. 


3. New Methods of Drilling 


The Russians seem determined to 
make a success of a method that 
never became commercial in this 
country. 
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That method, the electrodrill, was 
tried many times in the past 25 years 
in the United States using a down- 
hole motor like that in the Reda 
pump. But the electrodrill, like the 
made-in-America  turbodrill, never 
outgrew its problems. 

Now, the Russians say they have 
successfully drilled deep and direc- 
tional wells with the electrodrills. 

Their electrodrill consists of an 
oil-filled electric motor and an oil- 
filled spindle. The bit is connected 
to the shaft of the spindle. 

The electrodrill uses a synchronous, 
three-phase, alternating-current mo- 
tor with a shorted rotor. Power is sup- 
plied to the motor through a cable 
which has separate sections mounted 
in the drill pipe. Each cable section 
has a male contact at one end and 
a female contact at the other. These 
engage when the drill pipes are made 
up. 

The process of electrodrilling, say 
the Soviets, is automatic and accur- 
ately controlled. There is continuous 
control of deviation angle, hole 
azimuth, and the deflection-device 
azimuth. The angles are recorded 
continuously on three print-out in- 
struments. A_ special inclinometer 
mounted on the drill pipe above the 
electrodrill makes this possible. The 
inclinometer operates on the time- 
impulse principle, and is accurate to 
0.5 degree. 

Moreover, the Russians claim two 
new electromotors have been de- 
signed for slim-hole drilling. One is 
a three-phase motor with rotating 
outer housing. The second is a low- 
voltage three-phase motor of conven- 
tional type with one conductor in the 
slot, or with a rotating outer housing 
and a phase and voltage transformer 
connected above the drill. This motor 
is fed through a single-wire power 
supply cable. 

Use of the electrodrill in the Tui- 
maza oil area, Bashkir ASSR, has re- 
sulted in: 

-.-A 50% increase in footage per 
bit, from 56 to 92. 

..-Increase in penetration rate, 
from 15 to 42 ft. per hour. 

---A 40% reduction in drilling 
costs. 


Wire-line electrodrill . . . An electro- 
drill operating on a wire line also 
has been developed and used success- 
fully. 

One model operating with 5%-in. 
three-cone bits and 50 kw. electro- 
motors was tested at depths up to 
6,500 ft. at bit weights in the range 
of 1,200 to 1,600 Ib. Penetration 
rate, according to the Soviets, was 
satisfactory. 
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Drilling fluid is circulated by a 
centrifugal pump mounted on the 
shaft of a submersible electromotor. 
Cuttings are gathered inside the bot- 
tom-hole unit and periodically lifted 
to the surface. 

Advantages of drilling with the 
wire-line unit are light weight, port- 
ability, and a sharp decrease in time 
spent on round trips and other auxili- 
ary Operations. In one operation, 
round trips consumed only 6% of 
the drilling time. 


Explosion drilling . . . The Russians 
unveiled what they called “a continu- 
ously controlled explosion-drilling 
process.” It eliminates the use of 
mechanical rock-crushing tools. 

The method depends on the de- 
struction of rock by underwater 
blasting of special explosive charges. 
It is the only absolutely new drilling 
method suggested by the Russian 
scientists. 

The charges are run at a prede- 
termined rate into the drill pipe by 
the drilling fluid. They explode at 
the same rate in the bottom of the 
hole. A new hole is formed by the 
combined action of repeated under- 
water explosions. The Russians claim 
to get a hole of minimum size for 
production (6 in. or less). 

Field tests have been conducted 
successfully at depths up to 9,200 ft. 
Maximum continuous well interval 
drilled by explosions in hard forma- 
tions is about 1,000 ft. Maximum 
rate of penetration in hard lime- 
stones and dolomite is about 50 ft. 
per hour, with the average being 
about 10 to 15 ft. per hour. 

The Russians said that diameter 
of the hole made by explosions does 
not depend materially on diameter of 
the drill string. This makes it possible 
to get a hole larger in diameter than 
the last string of casing set above. 


Vibration drilling . . . Vibration drill- 
ing has been suggested in the United 
States. It was even field tested briefly. 
But it remained for the Russians to 
make a large-scale project of it. 

The Russians reported that field 
tests of vibration drilling in combina- 
tion with rotary drilling show bit 
footages up to 500 ft. in limestone, 
with penetration rates of 50 ft. per 
hour. They said a special damper 
must be installed just above the vibra- 
tor to protect the drill string from 
unwanted vibrations. 

The Russians admitted that they'll 
need better bits to take full advantage 
of this method of drilling. Apparently, 
simple monolithic bits should be 
used. Tests of such bits in the labora- 
tory, they claim, show penetrations 
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in granite up to 65 ft. per hour, al- 
though no field tests have been made. 


4. The Turbodrill 


The Russians are still plugging 
hard for the turbodrill. It has in- 
creased their average monthly drill- 
ing rate per rig in the USSR from 
2,940 to 4,000 ft. in the period 1955 
to 1958. 

At the same time the average pene- 
tration rate increased from 30.6 to 
43.0 ft. per hour. The turbodrill is 
now being used for 86.5% of all 
Soviet drilling, compared with 65% 
in 1955. 

In the Soviet eastern oil areas, 
where wells of 6,500 ft. are drilled 
in hard formations in 10 to 15 days, 
the average penetration rate is equal 
to 65 to 100 ft. per hour. Average 
footage per bit is 100 to 130 ft. 

In the southern areas, where 6,500- 
ft. wells are drilled in plastic forma- 
tions in 9 to 12 days, the average 
penetration rate is equal to 130 ft. 
per hour. Average footage per bit is 
more than 600. 

This big increase in turbodrilling 
rate is the result of an increase in 
bottom-hole power and of a decrease 
in hole diameter from 11% to 7% 
in. Units are now available for drill- 
ing deep 9'2-in., 842-in., and 74% -in. 
diameter wells. And turbodrills with 
small diameter bits (556 and 4% in.) 
have been developed for slim-hole 
drilling. 

Use of the smaller units means in- 
creased efficiency, according to the 
authors. 

The reliability of sectional turbo- 
drills have been improved by the use 
of conical threads with adjusting 
springs. The springs adjust the torque 
applied to the stator system in sec- 
tion connections. This has made it 
possible to increase the number of 
stages up to 350 and more. 


Tailored turbodrill application . . . 
Soviet studies in the use of turbo- 
drills show that: 

.-.Each hole diameter should be 
matched by an optimum size turbo- 
drill and drill pipe. 

.-+» The number of stages in the 
turbodrill must be increased with 
well depth. 

... Working output pump pressure 
should be increased. 

..» Turbodrills with different per- 
formance should be used depending 
on the geology of the given area. 

By incorporating these ideas in the 
new turbodrill designs, turbine effi- 
ciency has been increased to 70%, 
and stage height has been decreased 
from 56 mm. to 35 to 38 mm., the 
authors reported. 
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Louisiana Has Best Offshore Future 


®@ Noted New Orleans consultant predicts continued activity and successes off 


Louisiana, but holds little hope for big-scale development in Texas waters. 


THE RECENT explosive expansion 
of American oil operators into for- 
lands is reflected by a definite 
operations in the | S 


eign 
decline in 
offshore theater 

The decline in turn reflects a reali- 
zation, after several years’ experience 
in offshore exploration, that the costs 
of offshore operation, plus a steady 
decrease in allowabtes, have provided 
the Gulf of Mexico with 


attractive climate than that which used 


a much less 


to prevail 

These sobering thoughts were ex 
York last week before 
Congress by 


pressed in New 
the World Petroleum 
Atwater. New Orleans geo- 


( sordon | 
| consultant acknowl 


logical 


edged expert on the Continental Shelf 


and an 


Ihe offshore production, essential- 
Louisiana, competes 


absorbed by the 


ly confined to 
must be 
available to 


with and 
Louisiana 


and the 


same markets 


onshore oil,” Atwater said, 
flow of income from established pro 
duction most unfavorably 
with that from the comparatively un 


restricted production following discov- 


compares 


ery in other countries.” 

As an example of how the eco- 
nomic picture has changed, Atwater 
pointed to a drop in allowable for 
offshore wells from a top of 545 bbl 


daily in June 1950 to a present allow- 
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able of 173 bbl. daily. This is for 
10,000-11,000-ft. wells. For shallower 
wells (5,000-6,000 ft.), the daily allow- 
able has dropped from 355 bbl. to 100 
bbl. in the same period 
Success is high . . . Success ratios in 
offshore exploration have hovered at 
70% off the coast of Louisiana, but 
a lower ratio off Texas results in an 
over-all offshore success of only 60% 
Of a total of 162 prospects tested off 
both coasts, production was obtained 
from 98 As for alone, 
123 prospects tested resulted in 86 


Louisiana 
new fields. The usual data given for 
Texas, according to Atwater, are mis- 
leading for he only | of 
the 12 fields 
commercial character 

Terminating his data as of July 1, 
1958, the speaker came up with a 
total of 2,029 
gulf waters 
field wells, 
successful 
400,000 


and 755 


considers 


found there to be of 


wells drilled so far in 
This includes wildcat and 
and 1,356 of them were 
They have produced 169.- 
bbl. of oil 
billion 
2,029 


Louisiana, 


and condensate 


cubic feet of gas 
Of the 1.896 were 
drilled off resulting in 


1,302 producers, and 1,586 productive 


drilled, 


completions as a result of dual and 
triple completions 
Reserves of oil and condensate now 


proved in the offshore waters amount 
to 2.5 billion barrels, Atwater 
mated. In addition, 9.5 trillion cubic 
feet of gas has been found. Only a 
negligible amount of this total reserve 
can be attributed to Texas, and an- 
nual production today is averaging 48,- 
000,000 bbl 
150 billion cubic 


esti- 


of oil and condensate 
and feet of gas 
Only half explored . . . The number 
of untested available prospects is now 
limited offshore, with only nine 
and still undrilled 
A total of 98 new 
found so far out of 162 prospects 
remembered, At 


leased 


fields has been 
should be 
that while 162 
prospects have been tested 
resent only about half the total num 
ber of indicated by 
physical data 

Of the 98 new fields discovered off 
Louisiana and Texas, 52 are oil and 
gas and 46 are gas Eighty-six of the 
discoveries are off Louisiana. They 
include 47 oil and gas discoveries and 


tested. It 
»tfshore 


these rep 


water said, 


structures 


geo- 


39 gas discoveries. The 12 Texas dis- 


coveries include 5 oil and gas fields 
and 7 gas fields. 

He mentioned the presence of two 
piercement salt-dome structures whose 
indicated by submarine 


whose origin as salt 


identity 1S 


mounds and 
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Where the Structures Are 
Off Louisiana and Texas 
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(As of 1-1-59) 
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Piercement Salt Dome 
Deep-Seated Salt Dome 


Structures Unrelated to 
Salt Uplift 


Submarine Mound 
(Possible Salt Dome) 











domes has been verified by gravity 
work. The industry has long been 
aware of the presence of similar sub- 
marine mounds located along the 600- 
ft. water depth line at the break from 
the Continental Shelf to the Conti- 
nental Slope. Various authorities have 
suggested that these also might be 
piercement salt intrusions. 

Turning to the acreage situation, 
Atwater gave some interesting figures. 
Through 1958 a total of 4,867,000 
acres was leased by both federal and 
State governments at a total cost io 
oil companies of $437 million, for an 
average of $90 per acre. 

The offshore water bottoms within 
the 200-ft. depth limit have a total 
area Of 96,000 sq. miles off the coast 
of the southern U. S. and 56,000 sq. 
miles off the coast of Mexico. Of the 
total 152,000-sq.-mile area, only Lou- 
isiana’s 20,000 sq. miles has provided 
real economic success so far. Texas 
has had a much more limited amount 
of exploration on its 22,000-sq.-mile 
area, and those areas bordering other 
states and countries are essentially un- 
explored. 


Future drilling . . . Atwater considers 
a maximum water depth of 200 ft. as 
the limit of economic accessibility for 
oil exploration on the Continental 
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Shelf under present conditions of costs 
and prices. He was optimistic about 
the possibilities of ultradeep explora- 
tion off Louisiana. 

“The late Tertiary sediments south 
of the Louisiana and Texas coasts 
have provided the only offshore pro- 
duction to date from beds of this 
age,” he said, “and it is in this area, 
particularly off Louisiana, that ex- 
tensive development will continue for 
some time. . . 

“The presence of potential sand 
reservoirs associated with marine 
shales to depths well beyond present 
commercial drilling techniques is a 
promising future of Louisiana’s off- 
shore province.” 

Atwater could not be as optimistic, 
however, for the Texans. 

“To the westward into offshore 
Texas, the section becomes dominantly 
marine shale . . . and the lack of po- 
tential sand reservoirs may permanent- 
ly preclude offshore Texas from sub- 
stantial oil and gas reserves.” 

Extrapolations from data obtained 
during the drilling of recent wells, 
both onshore and off, indicate that in 
Louisiana the Tertiary sediments alone 
may reach a depth of 45,000 ft. 

Below this should be found sub- 
stantial thicknesses of Cretaceous and 
Jurassic sediments, probably includ- 


ing the mother salt bed and possibly 
older sediments overlying the base- 
ment complex. 

The search for offshore oil in the 
immediate future will largely be con- 
fined to salt-dome uplifts, he said. 

Along the Texas coast, offshore ex- 
ploration of low relief strike folds, 
apparently unrelated to salt intrusion, 
has proved uneconomic. 


Possible future reservoirs . . . As for 
future exploration, Atwater outlined 
vast areas of virtually unexplored off- 
shore regions. Rocks of Mesozoic, 
Early and Late Tertiary, and Quater- 
nary age all offer some oil and gas 
potential, be believes. 

The offshore area west of the Flor- 
ida Peninsula contains thick sections 
of Cretaceous limestones which should 
provide potential oil reservoirs, but 
the difficulties so far encountered in 
seismic work and a lack of knowledge 
of the types of structures that might 
exis’ make the entire area an ex- 
ploratory enigma. 

The shelf areas off Alabama, Mis- 
sissippi, and the Florida Panhandle 
consist mostly of clastic Cretaceous 
and Jurassic sediments. These are pro- 
ductive on shore in Mississippi and 
Alabama and may prove to be pro- 
ductive in the offshore area. 
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IRANIAN delegation was headed by F. Naficy, left, chairman and director of exploration and production for National 
Iranian Oil Co. With him are, left to right, A. Abulfathi, fields manager, and M. Khosrove, deputy operations manager, 
of Iran Oil Exploration & Producing Co., and J. Kamali, manager of the refining division of NIOC. 


Waldorf Reception Brings Together Oil Men 


THE INTERNATIONAL charac- a time of getting acquainted for an and discuss oil’s universal problems. 


estimated 3,000 who the 


ter of the oil industry was the most 


impressive thing about the reception 
which followed the formal opening of 
the Fifth World Petroleum Congress 
on Sunday afternoon in the Waldorf- 


Astoria Hotel in New York. It was 





packed 
Grand Ballroom and overflowed into 
the balconies. For some it was an 
opportunity to meet old friends from 
different parts of the world. For all 
it was a chance to make new friends 




















DENMARK was represented by H. Andresen, center, of Burmeister & Wain, 


Copenhagen. 


He’s talking here with J. M. Banks, left, of the Royal Bank of 


Toronto, and John Brown, Royal Bank of Canada, New York. 
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Representatives of 49 countries had 
been expected, and all came except 
the Russian delegation. Interpreters 
were available, but virtually every 
group found at least one language for 
conversation. The formal opening of 


AMERICAN R. E. King, of American 
Overseas, Ltd., New York, renews an 
old acquaintance with an American 
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GERMAN visitors included Dr. Cuno Conrad, manager of ENGLAND was represented in part by Cecil Chilvers, of 
the Wintershall Salzbergen refinery, left, and Dr. R. Eberan Esso Petroleum Co., and E. B. Evans, of Esso Research, Ltd., 
von Eberhorst, professor at Battelle Institute, Frankfurt. both of London. 


From 48 Nations 


the Congress was brief, with greetings 
extended by H. S. M. Burns, president 
of the Congress; C. E. Davis, general 
secretary; Frank Porter, president of 
the American Petroleum Institute; 
and Eger V. Murphree, chairman of 
the permanent council. 


Do 


JAPAN had 60 men at the Congress, including, left to right, A. T. Utsumi, now 
studying at Polytechnic Institute of Brooklyn; and T. Hirota, design engineer for 
Toyo Kanetsu Kogyo Co., Japan. At right is S. V. Amagna, of the Philippines, 
who is superintendent of technical services at the Batangas refinery of Caltex 


(Philippines), Inc. 


VENEZUELANS in New York included Freddy Arocha, University of Zulia, Mara- 
caibo; Humberto Penaloze, of the ministry of mines and hydrocarbons, Caracas; 
and Anibal Martinez, of Jersey Production Research Co., Tulsa. 


now working abroad, Walter K. Link, 
consultant to Petrobras in Rio de Ja- 
neiro, Brazil. 
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Process Adds Octanes Economically 


@ Esso says its new low-temperature isomerization of pentanes and hexanes 


will yield a product 5 to 9 octane numbers higher than that obtained through 


conventional high-temperature processes. 


A NEW refining process low-tem- 
perature isomerization of pentanes and 
hexanes——was announced at the Con- 
gress by Esso Standard Oil Co. 

In it, a combined C,-C, naphtha 
feed is isomerized in the liquid phase 
at 80° to 120° F. in the presence 
of an extremely active catalyst 

The result is a product 5 to 9 oc- 
tane numbers better than that achieved 
processing. And the 
improvement is 
cents per 


in conventional 
cost of this octane 
in the range of 5 to 10 
octane barrel. 

The process outlined at the 
Congress by K. P. Lanneau, of Esso 
Standard’s Baton Rouge refinery 

The octane improvement and cost 
figures, Lanneau said, are based on 
once - through operation. Recycle of 
unconverted pentane might be attrac- 
tive, but the high yields obtained in 
the new process make recycling un- 
necessary most of the time. 

he high yields are possible because 
of the favorable normal paraffin-iso- 
paraffin equilibrium picture at the 
low operating temperature, he said. 
Refiners have known for some time 
that low temperatures would produce 
much greater yields of the branched- 
chain isomers of pentane and hexane. 
But, there was no catalyst active 
enough to make the reaction proceed 
at a reasonable rate. 

The discovery of such a catalyst 
represents the real breakthrough in the 
new process, called the Low- 
Temperature Process. 


was 


I SSO 


Processing results . .. The table shows 
typical pilot-plant results when isom- 
erizing a virgin C,-C, fraction from 
Arabian crude. 

Research octane rating of the fuel 
with 3 ml. TEL was increased 14.5 
numbers, while the fully leaded road 
rating was increased 17.6 numbers. 

Even more important to the re- 
finer, the blending octane value of the 
isomerizate is even higher than the 
research octane number. A_ typical 
98-octane product blends into a high- 
octane pool rich in aromatics as 
though it had a 103-104 research rat- 
ing. Thus, the isomerizate is only 
slightly inferior to a butylene alkylate 
in blending value, Lanneau said. 

The virgin naphtha from which 
this isomerizate was produced is too 
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ESSO STANDARD’S K. P. Lanneau discusses new isomerization process. 


low in octane to be considered for 
blending into premium __§gasolines. 
Therefore, its blending value in a 
lower octane pool for regular gaso- 
line was evaluated. 

Difference between the blending 
values for the virgin naphtha and the 
isomerizate is 11 to 12 numbers. This 
represents the amount of upgrading 
which is accomplished by the new 
process, Lanneau said. 

The isomerizate is also a potential 
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Isomerizing Light Arabian Naphtha by 
Low-Temperature Process 
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aviation gasoline blending component. 
Its relatively high lean and rich rat- 
ings make it possible to back out 
some of the light virgin base and to 
blend some of this better component 
into aviation fuel. 

This reduces the requirement for 
high-octane alkylate, thus extending 
the supply of aviation gasoline or mak- 
ing more high-octane alkylate avail- 
able for use in premium-grade motor 
gasolines. 

Up to 20% of isomerizate can be 
included in an aviation pool to pro- 
duce high-grade (115/145 lean-rich) 
aviation gasoline of required volatility 
and vapor pressure, Lanneau said. 


What it costs . . . Approximate costs 
for a typical application of the new 
process have been worked out for 
5,000 and 17,000-bbl. per day plants. 

For the 5,000-bbl. plant, process 
investment is $400 per barrel per 
calendar day throughput. Direct oper- 
ating cost is 35 cents per barrel. 

Process investment drops to $250 
per barrel per calendar day through- 
put, and direct operating cost is re- 
duced to 30 cents per barrel for the 
17,000-bbl. unit, he said. 

Total costs of octane improvement 
by the Esso isomerization process are 
in the range of 5 to 10 cents per 
octane barrel. This includes direct 
costs, normal overhead charges for 
an average refinery, and 3-year amorti- 
zation of the plant, Lanneau said. 
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unit, after experimenting with pilot-plant operation. 


THE RUSSIANS are building a 
full-size, continuous contact coker fol- 
lowing several years of pilot - plant 
studies of both this design and one 
based on the fluidized concept. 

This was revealed in a Congress 
paper discussing their experimental 
research on continuous coking. 

The capacity of the new unit was 
not given. It was scaled up from a 
pilot plant originally rated to handle 
about 550 bbl. per day of heavy 
charge stock. The pilot plant was 
later doubled in capacity by design 
improvement. 

A 16%-ft. diameter reactor hold- 
ing 200 tons of granulated coke is 
going into the new commercial unit. 
The coke burner vessel, holding 120- 
140 tons, is about 20 ft. in diameter. 


The method The designers be- 
lieve they have solved the tricky prob- 
lems encountered in translating pilot 
plants of this type to full commer- 
cial size. 

Charge, heated to 715°-770° F. in 
exchangers and a tubular furnace, is 
admitted to the upper section of a 
vertical pipe. There it is mixed with 
a controlled flow of hot coke leaving 
the coke-burning zone at 1,075°- 
1,.110° F. 

Coke particles, thoroughly coated 
with liquid charge in this mixer, pass 
through a double, cone-shaped dis- 
tributor and drop down in the form 
of two concentric streams onto the 
surface of the moving bed of coke 
in the reactor. 

Some coke is deposited on the walls 
of the mixer, the authors admitted, 
but it is continuously knocked off by 
the moving coke bed 

In the reactor proper, the Russians 
have isolated the coated coke particles 
from the vessel walls with an outer 
layer of dry coke, which falls in a 
continuous concentric curtain, direct- 
ly from the coke burner above. 
Residence time of the coke in the re- 
actor is about 6 to 8 minutes. 

Cracked vapors are withdrawn just 
below the midsection of the reactor. 
The coke, with an layer laid 
down on the surface, is steam stripped 
and drops to a steam lift pipe. Before 
cycling to the burner, the larger par- 
ticles are removed in a classifier, to 
coke storage. 

In the course of coke circulation, 
a small quantity of fines are formed 


added 
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in the system. These provide the seed 
coke, to keep the particle size distri- 
bution in balance. 

Pilot-plant runs on this design were 
made on a 4°-5° API gravity residue 
containing 15% sulfur and 30% Con- 
radson carbon. 

The coker gases contain 40-45% 
by weight of unsaturated hydrocar- 
bons. Coker gasoline rates 66-88 mo- 
tor octane. With iodine numbers rang- 
ing from 130 to 160, these coker 
gasolines require further catalytic 
treatment. 

When charging a 4° API gravity 
residue, the authors report the fol- 
lowing yields, in weight per cent: 


12.5 
13.0 


14.0 
21.5 


Gas 

Gasoline (400 e.p.) 

Gas oil (400°-660° F. 
Fuel oil (660°-932° F.) 
Bottoms (above 932° F.) 
Total coke 30.5 
Loss 2.5 


Burned coke (6.0) 


Fluid process . . . A process using 
fluid coke was also developed on a 
pilot industrial plant, the Russians re- 
ported. 

They gave only a brief discussion of 
this process and showed a flow dia- 
gram of a side- by -side reactor and 
coke burner which looked familiar. 

Heavy charge stock is heated to 
750°-790° F. in a tubular furnace and 
delivered through a pulverizer which 
is the reactor sprayer, into the fluid- 
ized coke bed of the reactor. Cracked 
vapors are separated from coke fines 
in cyclone separators and are with- 
drawn to the fractionator. 

Coke from the reactor is lifted with 
flue gas, steam, and air to the burner 
Flue gas from the burner en- 
ters a humidifying scrubber and then 
moves to an electric filter. Coke fines 
into the system. 


vessel. 


are recycled 
Coking for petrochemicals . . . A sec- 
ond direction taken in this research 
is the high-temperature, low-residence- 
time thermal cracking of residues and 
distillates over coke, for making a 
maximum of unsaturates. 

This work was aimed at obtaining 
the maximum permissible rate of 
movement of the reacting steam-gas 
phase through the granulated coke 
bed. 


Flow rates of 1 meter per second 
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Russians to Try Continuous Coking 


@ They’re nearing completion on their first commercial 
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in the vapor 
and 3 meters per 


space above the bed, 
second through the 


granulated coke bed, reduced residence 


time of the steam-gas phase in the 
reaction zone to less than 0.3 second. 

[his was done by designing reactor 
zones in the form of pipes, though 
the charge stock moves at high ve- 
locity. 

The Russians have 
systems for up-flow and down-flow. 
They have charged stocks ranging 
from naphtha to 50% residue and 
petrolatum. Ethane pyrolysis gave 
ethylene yields of 56-57%. When 
charging propane, the pilot-plant work 
showed 40-48% ethylene yields. 


designed two 
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Two-Stage Cat Cracking Looks Good 


@ It’s already a success, and present trends in refining toward higher octane 


ratings and higher gasoline yields will make it even more attractive, Shell 


engineers tell World Congress. 


TWO-STAGE catalytic cracking, 
now an assured commercial success, 
looks even more promising for the 
future. Present refining trends enhance 
its appeal over the conventional single- 
reactor unit. 

As octane levels go higher and be- 
come more expensive to achieve, the 
profit outlook for the double-reactor 
cracker becomes brighter, not dimmer. 

And as gasoline yields are increased, 
the conventional cat cracker starts 
reaching its limitations. The two-stage 
unit, on the other hand, becomes more 
attractive. In fact, gasoline yields as 
high as 75% were realized during full- 
scale runs at Shell Oil Co.’s Anacortes, 
Wash., refinery. 

These evaluations were made dur- 
ing the 3 years the Anacortes two- 
Stage unit has been in operation. 
They were reported to the Congress 


by a team of Shell Oil Co. engineers. 


What it is . . . Two-stage cracking, 
as its name implies, involves the use 
of a second reactor and fractionation 
system as part of a fluid catalytic 
cracking unit. 

Gas-oil charged to the first reactor 
undergoes a reiatively short. contact 
with the catalyst at higher than normal 
temperatures (around 1,000° F.). First 
stage reaction takes place with in- 
coming regenerated catalyst at a rela- 
tively high activity, and conversions 
of 40-55% are realized. Reaction 
products taken overhead are split out 
in the first-stage fractionator. 

Gas oils from the first stage are 
then cracked further in a dense-bed, 
second-stage reactor. This is main- 
tained at a more conventional 900 
level by recycling the gas oil in this 


stage. Products are recovered in the 
second fractionator in the system. 
Over-all conversion on the two- 
Stage Operation normally ranges from 
70-79%. Conversions as high as 90% 
have been made on the Anacortes 
unit, on which feed rates have ranged 
from 13,000 to 30,000 bbl. daily. 


Two-stage vs. single-stage . . . Much 
of Shell’s studies naturally went into 
comparing the two-stage operation 
with the conventional units. 

To make the evaluations practical, 
the two types of units were cormpared 
with each operating at its maximum 
profit level. Here’s what they found: 

---At conversions below 60%, 
single-stage operation was usually most 
profitable. At conversions over 65%, 
two-stage unit gets the nod. 

... When capital costs are plotted 





Nations Advised to Avoid Oil Investments 


@ Best route for have-not countries is to let the oil 


industry supply the vast amounts of capital needed. 


THE INTERNATIONAL oil in- 
dustry offers vast economic advantages 
to the “have-not” nations—if only 
they will accept this form of energy 
under the rules of free enterprise 

The outlook today for vast oil re- 
serves probably available at constant 
real costs could relieve these nations 
of the massive capital burden of fi- 
nancing their own industry. 

This conclusion was hammered 
home by Walter Levy in an up-dated 
discussion of his paper and those of 
other economists concerning world oil 
markets. It is understandable, Levy 
said, that nations without their own 
oil industry should strive to become 
self-sufficient. But in doing so, they 
will need capital in amounts equiva- 
lent to $5,000 to $7,500 per daily 
barrel of production for exploration, 
production, refining, transportation, 
and marketing. 

Investments of this scope they can 
ill afford since they also need capital 
for agriculture, transportation, indus- 
try, and education. Levy cited the 
capital costs thus far assumed by the 
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international oil industry in bringing 
low-cost energy to the lower-income 
consuming countries. 

Of the new capital that has flowed 
into free world oil operations outside 
the U.S. in recent years, perhaps 
90% has come from within the in- 
dustry, and only 10% from capital 
markets in four or five countries, he 
said. This means that an individual 
country that draws upon oil for its 
mounting energy needs will not have 
to take on these capital burdens itself 
It in effect covers only depreciation 
and interest charges in the price it 
pays for its oil supplies. 

On. the other side of the picture, 
consider the country bent on develop- 
ing its own protected industry. A 
proliferation of intervention and con- 
trols would only serve to inhibit the 
maximum benefits that could stem 
from the future development of the 
world’s oil resources, he concluded. 

Levy cited some recent trends which 
have modified his world projections 
to some extent. These developments of 
the last 6 months include: 


Walter Levy 
. It's better to buy oil. 


..- Mandatory controls of U.S. im- 
ports limit the volume of oil coming 
to this market and indirectly affect 
the shares of various export areas in 
the U.S. oil trade. 

..- European coal has become over- 
stocked, bringing on governmental 


THE OIL AND GAS JOURNAL 





against coke yield, estimated cost of 
a two-stage unit was 13% higher than 
the single-stage one. Strictly on the 
basis of equal conversions, however, 
the difference would be much smaller, 
or possibly reversed. 

.-» Riser - reactor conditions mini- 
mize secondary reaction of gasoline 
components, which normally produce 
coke and gas. Instead, the gasoline 
boiling-range olefins remain in the 
product, resulting in a rather olefinic 
gasoline. 

-+- There is no additional coke 
laydown as the catalyst passes through 
the stripper prior to regeneration. This 
is due to a rapid and thorough initial 
stripping of the catalyst in the riser. 

... Capital costs of the two-stage 
unit will increase rapidly with con- 
version rate. However, with the re- 
sulting high gasoline yield and the 
ability to decrease total plant crude 
intake, the over-all refinery cost of 
a simulated “model” plant would de- 
crease. 

... Single-stage cracking will never 
be preferred in a simulated situation 
where the flow calls for total gas-oil 
recycle. 

.-- Octane number credits have a 
bearing on the economic appeal at 
high-octane levels. When two arbi- 
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Two-Stage Cat Cracking Economics 


(Based on “model” refinery with constant gasoline production of 30,000 bbi. 
per calendar day) 





omen 
Total 
Gas Oil 


Recycle Pattern— 


Two-Stage——-————_ , One-Stage 
Heavy Heavy 
Combined 





No. 2 Fuel Oil, B/CD 


Combined Feed Ratio* 
Conversion?+ 


Capital (Millions of Dollars) 
Cat. Crackingt 
Total Refinery 


Gasoline Cost, ct./gal.4 
Octane Credits at 0.4 ct./O.N. 
Octane Credits at 0.2 ct./O.N. 


*Volume ratio total feed to fresh feed. 
tIncludes gas plant but not offsite facilities. 


over 450° F. cut point. 


12,700 


2.1 2.0 1.9 2.4 
79 76 70 60 


12.2 
59.6 


13.04 
13.23 


Gas Oil Gas Oil 
13,950 16,650 18,750 


11.3 
60.2 


11.8 
60.7 


12.1 
60.0 


12.92 
13.00 


12.84 
13.01 


12.99 
13.16 


7100 minus % wt. yield of product boiling 


(Including capital 


amortized at 30% per year and credits for octane number of pool above research. 





trary figures of 0.2 cents and 0.4 
cents per research octane number 
per gallon (at constant sensitivity) 
are included in the evaluation, two- 
stage cracking will become even more 
attractive at the higher figure. 

Net conclusion of Shell engineers: 
Two-stage cat cracking is compatible 
with major refining trends toward 


increased gasoline yield and quality. 
These trends have forced cat crack- 
ing unit conversions upward, and re- 
cycle has been an effective and prof- 
itable means of doing this. Recycle 
alone is not as effective as two-stage 
cracking, with the latter being prof- 
itable at high gasoline-to-distillate 
fuel ratios. 





measures utiliza- 
tion. 

.++ The Euratom program has met 
with further delay, since nuclear 
energy costs have not declined as 
much as expected. 

... The large surplus of free world 
oil has grown larger. 

These interdependent factors tend 


affecting coal - oil 


to support Levy’s concept of inter- 
national oil’s role in serving under- 
developed nations. Oil’s prospect is 
one of fairly constant cost. By con- 
trast, coal costs are rising, and atomic 
power is not declining to competitive 
levels as rapidly as expected. 

The estimated projections the 
economists presented before the Con- 


gress were offered as guideposts only. 
They are not presented as hard fore- 
casts on what the markets will be by 
1975. Rather, they are intended as 
a guide to industry, finance, and gov- 
ernment in forming policies for meet- 
ing rising energy requirements in the 
free world. Levy’s advice to govern- 
ments: Let oil do it. 


Liquid Methane No Present Threat to U. S. Gas Lines 


OCEAN TRANSPORT of liquefied 
natural gas is technically feasible, 
economically attractive, and _ safer 
than handling gasoline or fuel oil. 

It’s destined for an important role 
in the energy supply of Eurupe and 
Asia. But it’s no threat to existing 
gas pipelines in this country and won't 
be competitive with them for at least 
several years. 

These are the facts emerging from 
an appraisal of the history-making 
first voyage of the “Methane Pioneer,” 
which successfully transported 32,000 
bbl. of liquid methane from Louisiana 
to London (OGJ, Mar. 9, p. 82). 

The conclusions are based on 5 
years of study by those who know 
most about the subject—Constock In- 
ternational Methane, Ltd., backers of 
the “Methane Pioneer” venture. 

They were presented by John A. 
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Murphy, vice president, and C. G. 
Filstead, director of engineering, for 
Constock, which is a joint venture of 
Continental Oil Co. and Union Stock 
Yards & Transit Co., Chicago. 

The experience of Constock in de- 
signing, building, and operating the 
liquefaction, storage, and regasifica- 
tion facilities and the ship brings a 
realism which has been lacking in 
much of the speculation on the future 
of liquid methane. 

The authors took note of the “rather 
optimistic conclusions” which some 
have drawn as to the extent to which 
liquid methane can compete with other 
fuels and pipeline-transported gas. 
They offered instead these prospects: 

.-- Tankered LNG is economically 
attractive only where pipeline trans- 
mission is impractical or uneconomic. 

... Initial use will be in the ex- 


panding energy market of European 
countries replacing gas manufactured 
from coal or oil. 

.-- High cost of building and oper- 
ating plants and ships will prevent 
LNG from competing with coal or 
heavy fuel oil. 

The Constock executives said that, 
for the most part, published reports 
tend to underestimate the investment 
and operation costs. But having stated 
the limitations of LNG, its significance 
should not be minimized. 

For, in the opinion of Constock, 
the “Methane Pioneer” project will 
open up large reserves of natural gas 
in countries such as Venezuela, North 
Africa, or the Middle East. 

And it will provide a new source 
of energy for the many countries 
which now depend on manufactured 
gas. 
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Atomic Blasts May Hold Big Potential 


@ Father of H-bomb emphasizes safety factors in under- 


ground shots. He sees great future in mass retorting of 


petrochemicals and in big-scale excavating. 


INTRIGUING challenge to use 
nuclear tools in the oil industry was 
given by Dr. Edward Teller, father 
of the H-bomb and now professor of 
nuclear physics at University of Cali- 
fornia 

His World Oil Congress appearance 
gave even the most imaginative oil 
man something to think about 

Teller’s remarks on possible appli- 
cations for underground nuclear shots 
took the oil men past accepted con- 
cepts of tar-sand and shale-oil re- 
covery. They opened up the possi- 
bilities of mass retorting of petro- 
chemicals. 

One outstanding question raised by 
critics of these prophets, he answered 
frankly. In performing massive nu- 
clear explosions underground, it is 
now theoretically possible to avoid 
contamination of the entire environ- 
ment, he said 

The secret lies in “clean” 
bombs and in surrounding them with 
neutron-absorbing materials. The ther- 
H bomb, by contrast 


using 


monuclear or 


to the fission bomb, gives off little or 
no radioactive waste. What neutron 
bombardment does exist—can be ab- 
sorbed by specific materials placed 
around the bomb 

Boron, for example, will readily 
absorb neutrons, transmuting to he- 
lium and lithium, both stable isotopes 
retaining no radioactivity. This re- 
moves the major stumbling block to 
underground atomic tests for indus- 
trial use. 

Teller offered no pat 
the tar-sand and oil-shale problems. 
“We don’t know yet whether they'll 
work,” he said. “But the stakes are 
so vast that the work cannot be 
ignored. In fact, a shot in the Atha- 
basca tar sands is a distinct possi- 
bility this year.” 


solution to 


The tar-sand shot . . . The payoff 
getting most attention is an under- 
ground shot deep enough to prevent 
surface breakthrough. 

Tar sand isn’t going to respond 
like the rock formations tested so far 


in Nevada shots. The shock may not 
have the same result that a squeeze 
seems to have in removing the kerogen 
or tar from the sand. 

But temperature may turn the 
trick. An instantaneous temperature 
rise will be effected over a wide area 
around the shot—brought about not 
by radiation or convection, but in- 
duced by the shock itself. This should 
serve to give the 100-degree tempera- 
ture rise needed to extract the hydro- 
carbons. 

Breakup of tar sand and oil shale 
formations may further serve to ease 
their processing. Originally, during a 
shot, a huge cavity is formed. Later, 
overburden collapses to form a “chim- 
ney” above the shot site. These chim- 
neys may offer better opportunities 
for fire drives. 


Shale problems . . . Oil shale looks 
tougher than tar sand, he admitted. 

Shale is normally hard to break 
up. There is the possibility that frac- 
tures may follow strata, bringing on 
ground-water contamination _ prob- 
lems. Higher temperatures are also 
Hence, a 
more 


required to free shale oil 

followup fire drive may be 

necessary than in tar sands 
Less spectacular, but perhaps more 





Public's Fears Hold Back Isotope Use 


@ Everyone worries about contamination. As a result, much of the isotopes’ 


value is now going to waste. 


ATOM is a 
from 
mediate potential 
This is largely because industry is 
reluctant to use materials 
because of possible health hazards. 
Adverse public opinion, arising from 
fears of radioactive contamination, 
can be a formidable barrier to further 


HE 


which is far 


“sleeping genie” 
realizing its im- 


radioactive 


developments 

Nevertheless, progress continues to 
be made in the use of radioisotopes 
in both research and operations. Iso- 
topes can be used to measure the de- 
gree of fractionation in refining proc- 
esses; nuclear radiation can promote 
hydrocarbon reactions; and radioac- 
tive tagging of compounds has been 
used in fuels and lubricant research 
studies and will be used extensively 
in further work on reaction mechan- 
isms and surface chemistry. 
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The potential, and 
problems of radioactivity in the petro- 
leum industry were thoroughly ex- 
amined at the Congress. An entire 
section of the technical program was 
devoted to this subject. 


possibilit ies, 


Contamination . . . Residual radioac- 
tivity released into the public environ- 
ment poses a ticklish public-relations 
problem, said Abel DeHaan of Tracer- 
lab, Inc. 

In itself it has been a major deter- 
rent to more w ide-spread use of radio- 
isotopes. 

The outlook is not entirely dim, 
DeHaan said. Acceptance will come 
as the general public becomes more 
accustomed to radioactivity. As more 
experience is gained, the Government 
will undoubtedly relax some of its 
more stringent regulations. And, de- 


velopment of more sensitive detection 
equipment will permit use of smaller 
amounts of radioactivity to achieve 
the desired result 

A real advantage in coping with 
residual radioactivity is the use of 
short-lived isotopes. These decay quite 
rapidly, losing half their radioactivity 
in a few days or less. 

Short-lived isotopes, 
limited “half-life.” mean 
from long-term contamination, fot 
their continued decay quickly brings 
their radioactivity content within toler- 
able levels. 

The biggest obstacle to fuller use 
of these isotopes is primarily a 
graphical one 

Since they lose their radioactivity 
so quickly, ‘the distance of the user 
from the principal supply, the AEC’s 


with a very- 


freedom 


2eo- 
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for Oil Men 


practical, is the use of clean bombs 
for excavation purposes. Bombs shot 
to date indicate the ability to make 
holes as deep as 200 ft. This offers 
a method for removing overburden 
from tar sands or oil shale, at rough- 
ly one-tenth the cost of conventional 
excavation methods. 


Other uses . . . Teller suggested a 
most important possibility in using 
H bombs to trigger massive chemical 
reactions underground. 

In the Ranier shot conducted by 
AEC in Nevada, considerable hydro- 
gen was produced from disassocia- 
tion of ground water. The oxygen 
also released, combined with wood 
and other hydrocarbon material near 
the shot, to form carbon monoxide. 

A shot is now planned deep in a 
salt bed. The intense pressure and 
temperature will release vaporized 
sodium and chlorine. What end re- 
sults will follow condensation can 
only be guessed. 

But Teller had one more idea to 
present. How about a shot in lime- 
stone in the presence of some hydro- 
carbon material? He envisioned the 
mass synthesis of calcium carbide 
which with addition of water, would 
create an acetylene deposit. 
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ATOMIC ENERGY was discussed by Dr. Edward Teller, left, of the University of 
California, and Dr. Robert E. Wilson, former chairman of Standard Oil Co. (Ind.). 





Oak Ridge, Tenn., 
logistics problem. 

DeHaan says this can be solved 
through possible use of engineering 
test reactors, or research or power re- 
actors, for production of short-lived 
isotopes. 

Use of a “milking” technique is also 
effective. Here a long-life parent iso- 
tope can be moved to a plant or lab 
and then used as a radioactive source 
for a short-lived “daughter” isotope. 

A sizable breakthrough in cost of 
small research reactors will be a sig- 
nificant step, for it will then be pos- 
sible to build these expressly for the 
production of isotopes. 


reactor, poses a 


Radiation chemistry . . . There are 
two broad categories where radiation 
chemistry can be applied to petraleum 
technology. 

In one case it can be used for driv- 
ing nonchain reactions by serving as 
the energy source to start, and then 
continue, the reaction. 

In the second, it simply serves to 
initiate a chain reaction which then 
continues of its own accord. 

Radiation - induced decomposition 
of long-chain paraffins is character- 
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ized by low radiation yields and a 
nonselective series of reactions lead- 
ing to virtually all the known hydro- 
carbon types—lighter and _ heavier 


paraffins, olefins, aromatics, and 
naphthenes. 

In this area of research, the most 
important factor for the future is to 
find techniques for achieving high 
selectivity of unusual products. This 
is the conclusion of Peter J. Lucchesi 
and an Esso Research & Engineering 
Co. team. 

With the chain reactions, there’s no 
evidence that radically new chain re- 
actions, or relatively rare species made 
by radiation, are of major importance, 
they said. 

While not shutting the door on 
possibilities, radiation looks as if it 
will serve mainly as an initiator or 
promoter of chain-type reactions. 
Where catalysts are used, such as 
aluminum chloride in the isomeriza- 
tion process, radiation can permit the 
process to proceed at milder condi- 
tions than required thermally. It can 
also quite effectively accelerate cat- 
alytic reactions, they said. 


Fractionation measurements . . . Use 


of radioisotopes in a straight operat- 
ing problem—measuring the degree 
of fractionation in a tower—was de- 
scribed in a paper prepared by a 
California Research Corp. team. 

A component of the charge stock 
in a xylene splitter was labeled with 
a radioisotope and injected into the 
feed line. An aptly named “schizome- 
ter” was used to make continuous 
measurements of the product split-out 
overhead in the tower. 

A liquid scintillation counter was 
used for counting the tracers in a 
slipstream off the product line. 

Before a tracered process stream 
can be counted on a continuous basis, 
it has to be biended with another 
stream containing a counting medium. 

In this case, phosphors were dis- 
solved in a hydrotrbon solvent and 
blended with the Mipstream. The 
phosphors converted radiation energy 
to pulses of visible light which were 
detected by a photomultiplier tube in 
the scintillation counter. 

The count of the isotopes in the 
overhead product, as related to the 
incoming stream then gave an ac- 
curate analysis of the fractionation on 
a continuous basis. 
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> >» » Domestic News 
Refiners Are Playing a Broken Record 


Gasoline Production 
As % of Crude Runs 





| 
| 1. Refiners are getting 


51 MORE GASOLINE per 
barrel of crude. 


50}- 
' 


491 











Gasoline Demand as 
% of Total Demand 
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2. But DEMAND doesn’t 
keep up with the 
high production. 
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of Gallons 
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3. HIGH STOCKS are the 
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Gasoline Prices Sag as the Motoring 


@ Instead of being in a position to cash in on the heavy gasoline demand 


coming up, marketers face the same old problem: High stocks are softening 


prices, and the recovery probably will come too late to help. 


THE FLOOD of gasoline domestic 
refiners have turned out since winter 
is now haunting them just when the 
big demand period picks up speed 
after Memorial Day. 

It’s a familiar story, having been 
repeated every spring for at least the 
last 3 years. 

Gasoline prices this year actually 
started at a low level early. In the 
first week of February, 90-octane 
gasoline was available at Gulf Coast 
refineries at 9.75 cents a gallon. This 
was only slightly above the 9.625 
cents for No. 2 fuel, which enjoyed 
a tight market. 

As a result of heavy off-season pro- 
duction, refiners came up to Me- 
morial Day this year not only with 
gasoline stocks high but also with 
prices already soft. 

Just how low the spot market for 
gasoline has dropped is difficult to 
determine because of the absence of 
actual cargo sales on the Gulf Coast. 
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However, a buyer with definite ship- 
ping instructions probably could find 
a cargo of 92-octane regular as low 
as 10.00 cents a gallon. He certainly 
would not have trouble finding mate- 
rial at 10.25 cents. 

The Group 3 spot market has been 
sagging for several weeks. Reports of 
three large spot sales to brokers at 
very low prices have given sales man- 
agers the jitters. This material did not 
move out of the territory served by 
Group 3 refiners and so did not do 
much to correct the stock situation. 


Same old cause . . . Gasoline price 
troubles over the last 3 years can be 
traced to oversupply. 

Gasoline stocks were reasonably 
low for the most of 1955. A big gain 
was recorded in 1956 (see chart), and 
further additions to stocks in 1957 
increased the pressure on gasoline 
prices. Another big stock gain in 
1958 aggravated the predicament 


The story on prices in this period: 
Gulf Coast regular gasoline of 87 oc- 
tane sold for 10.5 cents on low quota- 
tions in the summer of 1955. In the 
early summer of 1957, a 92-octane 
regular sold for as low as 10.75 cents. 
By early summer 1958, the price was 
down to 10 cents a gallon with rumors 
of even lower prices being made. 

In most of these years, high stocks 
either broke the market or put it un- 
der a terrific stress. 

And in most cases, the break in 
gasoline prices produced a reaction 
that tended to bring a better balance 
between gasoline supply and demand. 
But the correction came too late. It 
covered only the tag end of the sea- 
son. Summer profits had vanished. 


The pattern . . . It’s interesting to ex- 
amine the market reports for just the 
past two seasons to illustrate this 
point. 

For 1957: 
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4. And the payoff: 
PRICE TREND* SLIDES 


*Yeorly average lows for 
regular Gulf Coast cargo. 
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Season Opens 


..-Late spring—Group 3 refiners 
base their prices on a formal quota- 
tion of 12.50 cents a gallon for regu- 
lar, but spot material is available at 
11.75 cents. Scattered reports indicate 
some spot sales are even under this 
price (OGJ, Apr. 22, 1957, p. 201). 

... Summer—Gasoline markets are 
at a critical stage. If prices break 
further before the middle of June, 
they won't be back up in time to catch 
the peak of the major motoring sea- 
son (OGJ, June 10, 1957, p. 195). 

«+» Too late—In mid-September 
Group 3 gasoline prices have strength- 
ened some in the past 3 weeks (OGJ, 
Sept. 16, 1957, p. 381). 

For 1958: 

---Old refrain—Spot gasoline 
prices have been weak on the Gulf 
Coast for months. There is little 
chance that the price will move back 
up this season unless the gasoline- 
stock surplus can be wiped out before 
July (OGJ, Apr. 21, 1958, p. 252). 

--- Too little, too late—In July 
gasoline prices are firmer in the Mid- 
continent and on the Gulf Coast, but 
both prices are still too low (OGJ, 
July 21, 1958, p. 150). 

The 1957 and 1958 accounts sound 
like good predictions on what's hap- 
pening this year. 
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@ Import bonus figure nears $90,000 daily .. . 


INLAND REFINERS will continue to reap a profit under the oil- 
import program for foreign oil which, in many cases, they don’t want, 
can’t sell, and never see. 

Exchange agreements filed with the Oil Import Administration indi- 
cate about 103,000 bbl. daily of foreign oil is being traded for domestic 
oil. That represents about 12% of the crude oil being brought in under 
the quota system. 

Under the import regulations, all active U. S. refiners were entitled to 
bring in foreign crude oil and unfinished products. Quotas for such 
imports represent a given percentage of refinery input. They have noth- 
ing to do with the individual refiner’s ability or desire to use foreign crude. 

Regulations strictly prohibit the sale of an import quota by a refiner 
who can’t use it, although some competitors may be willing to pay a 
bonus for it. Exchanges on an oil-for-oil basis are allowed, of course, 
and the oil industry was quick to convert such exchanges into profits. 

All the profits don’t go to inland refiners. Coastal refiners, especially 
those with their own foreign production, also have benefited from the 
exchange provision. 

Gulf Oil Corp., the nation’s largest importer of foreign crude, appar- 
ently has been the most successful in bidding for imports authorized by 
quotas to other companies. 


EXCHANGE AGREEMENTS ON FILE with the Oil Import Ad- 
ministration show Gulf has bargained for about 2,600,000 bbl. of foreign 
oil to be imported for the account of other companies during the first 
allocation period—March 11 through June 30. 

Closely following were Tidewater Oil Co., with about 2,560,000 bbl.; 
Socony Mobil Oil Co., with slightly over 2,000,000 bbl.; and Atlantic 
Refining Co., with about 1,900,000 bbl. Several other companies have 
traded for more than 500,000 bbl. apiece for the current quota period. 

Most of the inland refiners reportedly hav. traded off part or all of 
the foreign oil which they are allowed to bring in through June 30. 
Some of them have made agreements covering the second half of the year. 

Exchange agreements now on file affect about $25,000,000 worth of 
foreign oil for the period ending June 30. It has been estimated that the 
“profit” margin ranges around 80 to 85 cents per barrel. According to 
this estimate, the total bonus on exchanged oil would be running close 
to $90,000 a day. 


THERE HAVE BEEN MANY COMPLAINTS about the built-in 
“windfalls” under the imports program. They have been a source of 
some embarrassment to Interior officials who administer the program. 

Venezuelan officials have been epecially critical of the exchange 
provision. Dr. Juan Pablo Perez Alfoazo, Venezuelan minister of mines 
and hydrocarbons, blames it for recent cuts in the price of foreign oil. 
The profit to inland refiners, he contends, is at the expense of foreign 
producers. 

Capt. Matthew V. Carson, Jr., administrator of the import program, 
has proposed tighter regulations governing exchanze agreements. He wants 
to spell out the prohibition against exchanges involving “adjustments, set- 
tlements, or accounting on a monetary basis.” H's proposed changes also 
would require all parties to an exchange agreement to be identified in a 
report to his office “describing the basis on which the exchange rests.” 

That apparently is about as far as U. S. officials intend to go at 
present to avoid possible abuses under the exchange agreement. 

Interior officials have pointed out privately that they favor the 
exchange provision because it reduces the competitive advantage of for- 
eign producers over domestic producers. If exchanges were forbidden, 
they intimate, the over-all level of imports would have to be lowered. 
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Geophysical Work Drops 7.7% in '58 


® Activity stepped up in South America, Africa, and the Middle East—but 


sharp declines in the U.S. and Canada trim world-wide prospecting volume. 
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"Upward odjustment made to include 186 crew-months of seismic work 


in France not included in the 1957 report. 








GEOPHYSICAI activity world- 
wide declined 7.7% last from 
the year before but that piece of sta- 
tistics does not tell the whole story. 


yeal 


There were some bright spots in 
the picture. For example 

.-+In the Western Hemisphere, ac- 
tivity in all geophysical methods de- 
clined because sizable reductions in 
the U.S. and Canada offset good gains 
reported from South America 

..-In_ the Eastern Hemisphere, 
over-all activity showed a net increase 
with methods 
especially showing up well 

..» In Soviet Russia and areas under 
its control, unconfirmed reports say 
geophysical activity increased substan- 
tially 

As usual, the Western Hemisphere 
the bulk of seismic 
prospecting for petroleum. This re- 
70.2% of the 


effort, and 


electrical prospecting 


was the scene of 


accounted for 
world’s total 
61.3% of this work was done in 
North America. The Eastern Hemi- 
sphere accounted for 29.8% of the 
13.7% being done 


gion 


seismic 


seismic work with 
in Europe 

In gravity prospecting, 64% was 
done in the Western Hemisphere. U.S. 
gravity work declined from 45 to 
32.8% while activity in South Amer- 
ica jumped to 21.7% from 12% the 
year before. In the Eastern half of 
the world, Africa reported 16.2% of 
the world’s total gravity work 

These figures were furnished in a 
report of the Committee on Geophysi- 
cal Activity of the Society of Explora- 
tion Geophysicists. Homer G. Pat- 
rick is chairman of the study group. 
Members are Kenneth L. Cook, R. J. 
Copeland, Santos Figueroa Huerta, 
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Hurry, 


and 


Herbert Hoover, Jr., C. N 
Kumiji lida, Bart W. Sorge, 
L. R. Tucker 


The U.S. picture . . . A sharp drop in 
geophysics exploration by the oil in- 
dustry was recorded in the U.S. last 
year 

This was especially true in the use 
of the seismograph, gravimeter, and 
ground magnetometer Use of air- 
borne magnetometer surveys, however, 
increased. 

By methods, the USS. 
showed: 

..- Seismic work off 19.4%. An 
average of 422 seismic crews was in 
operation during the year compared 
to the 1957 523 crews. 
U.S. seismograph work was at its low- 
est point in 11 years in November 
when only 395 crews were employed 
Also for the first time, seismograph 
explorations in the U.S. dropped be- 
low 50% of the world total. 


report 


average of 


... Use of gravity tools continued 
to drop during the year. It reached 
a low of 41 crews in the field at the 
end of the year, but the year’s average 
was 51 crews in the field 

..- Ground magnetic work was off 
30.1% with only 55 crew-months re- 
ported in the year. 

.--Airborne magnetometer use, 
however, showed a sharp jump. Ac- 
tivity increased from 77,100  line- 
miles in 1957 to 121,396 line-miles in 
1958 for a 57.4% increase. Alaska 
accounted for 38,000 line-miles of 
the total and Louisiana for 17,000. 
Other top states were Mississippi-Ala- 
bama 17,000 and Texas 15,303. 

The states of Texas and Louisiana 
accounted for more than half of the 


seismograph prospecting in the coun- 
try and about half of the gravimeter 
work. The Rocky Mountain states also 
had a large portion of the total work. 

Offshore, geophysical work 
showed a decline. Only 37 crew- 
months of seismic work and 19 crew- 
months of gravity work were done in 
the Louisiana offshore area during 
the year. That’s a drop in seismic 
work of 53.5% and in gravity work 
of 66.7%. Texas offshore geophysical 
work amounted to 18 crew-months of 
seismic work—off 30.8%—and 12 
crew-months of gravity work—off 
40%. ’ 

Contract geophy sical companies did 
53.5% of the seismic work performed 
in the US. last year, 50.3% of gravity 
work, and 34.6% of ground magnetic 
work. All airborne magnetic surveys 
were done by contract companies 


also 


The Western Hemisphere South 
America is still a bright spot in this 
hemisphere for geophysicists 

Seismic work in the Western Hemi- 
sphere was stepped up 27% and grav- 
ity work about 72% last year. Vene- 
zuela ranked first among South Amer- 
ican countries in seismic activity with 
250 crew-months. Argentina with 213 
crew-months ranked second and Brazil 
third with 181. Brazil led in gravity 
work with Bolivia and Venezuela fol- 
lowing. 

Seismic explorations, meanwhile, in 
Central America and the West Indies 
were reduced considerably. Gravity 
surveys showed a significant increase, 
however. Guatemala was the scene 
of the greatest activity and accounted 
for the major portion of the geophysi- 
cal work in the region. 

Mexico reported work levels nearly 
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unchanged from the year before. Seis- 
mic crew-months totaled 203 and 
gravity crew-months 60. 

Sharp reductions were experienced 
in Canada. Total seismic work there 
1,065 crew-months compared 
1,308 the year before and 65 
crew-months of gravity work com- 
pared with 81 the year before. Al- 
berta was the busiest spot for seismic 
work while Ontario was most popular 
for gravity method 


was 
with 


¥ ’ 


40 50 60 7 


Eastern Hemisphere . . . Most regions 
showed gains in geophysical explora- 
tion for oil. 

In Europe, use of seismic aad mag- 
netic methods declined while gravity 
and other methods increased. Total 
seismic work during the year amounted 
to 1,417 crew-months compared to 
1,517 in 1957. Gravity work in- 
creased from 102 crew-months in 1957 
to 130 last year. 

Seismic and 


gravity explorations 


% of Total 


T a] 
60 70 








were stepped up in Africa, however. 
A total of 1,167 crew-months was 
used on the continent with the bulk 
in Algeria, Libya, Tunisia, Morocco, 
and Nigeria. 

Geophysical activity in the Middle 
East also increased substantially due 
to more seismic work in Turkey, Iraq, 
Iran, and Saudi Arabia. 

The Far East recorded slightly less 
geophysical activity with Pakistan 
first followed by Japan and Indonesia. 


Federal Leasing-Law Changes Doubtful 


As presented the bill would have 


2 Interior Department approves proposal to extend life 


of noncompetitive leases, 


OBJECTIONS by the Department 
of Interior may stymie any major 
changes in the Mineral Leasing Act 
this year 

The House mines and mining sub- 
committee abruptly ended hearings 
on a controversial lease bill after 
most of its provisions drew strong 
protests from Interior. Action on the 
measure was delayed at least 2 weeks, 
however, to permit interested parties 
to file statements. 
Interior's adverse report centered 
HR-6599, which was introduced 
by Rep. Wayne N. Aspinall, (D- 
Colo). A companion bill, SB-1496 
which was introduced by Sen. Clinton 
P. Anderson (D-N.M.), is still await- 
ing Senate hearings. 

Only major provision of the House 
bill endorsed by Interior spokesmen 


on 
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but opposes other changes. 


is one extending the primary term 
of noncompetitive leases on public 
lands. They approved a 10-year term 
for such leases as opposed to the 
present 5-year term. But they strong- 
ly objected to further extensions un- 
less oil or gas production has been 
established on the affected leases. 
Preferences vetoed ... If a lessee 
who diligently engages in exploratory 
operations for 10 years fails to make 
a discovery of oil or gas, it is rea- 
sonable to assume that the lands may 
be devoid of such deposits, the sub- 
committee was told. If no explora- 
tory operations are conducted it 
would be manifestly unjust and not 
in the governments best interests to 
permit the lease to be continued for 
another 10 years. 


given holders of noncompetitive 
leases a preference right for renewal 
of the leases after the 10-year term. 

Interior also endorsed a provision 
making assignment of a lease effec- 
tive on the last day of the lease 
month following the filing of the as- 
signment. At present an assignment 
becomes effective the first day of the 
following month. 

A section of the bill which would 
exclude producing leases from acre- 
age limitations was opposed because 
of the administrative difficulties which 
it would involve. Objections also 
were raised to provisions governing 
partial assignment and conversion of 
existing leases. So far, Interior has 
taken no stand on proposed changes 
sought by a group of New Mexico 
lease brokers. The group is seeking 
among other things to eliminate the 
distinction between leases and op- 
tions in the acreage limitation. 
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Oil-Company Sales, Mergers Continue 


®@ Signal’s acquisition of Eastern States is biggest of the week. Need for 


refining facilities or marketing outlets apparently behind most deals. 


A SERIES of multimillion-dollar 
mergers and purchases in the oil in- 
dustry continued last week when: 

... Signal Oil & Gas Co. offered 
to buy Eastern States Petroleum & 
Chemical Corp. in a stock-exchange 
deal. 

.»+A syndicate of Eastern money 
purchased the 3%-million Texas Gas 
( orp 

.++ Pauley Petroleum, Inc., expand- 
ed into a new area with purchase of 
Newhall Refining Co., Newhall, Calif. 

Only the week before negotiations 
ended with Continental Oil Co. buy- 
ing San Jacinto Petroleum and Ohio 
Oil acquiring Aurora Gasoline. Also 
it was made public that General Amer- 
ican Oil had offered $152 million for 
Arkansas Fuel Oil, now controlled by 
Cities Service Co. 

Arkansas Fuel Oil President J. E. 
Heston, however, last week declared 
he saw no possibility that his company 
will accept the General American 
otter 


Signal happy . . . Signal Board Chair- 
man S. B. Mosher says the Signal- 
Eastern States deal “fits like the glove 
on your hand.” 

Signal is long on production and 
short on refining capacity. Eastern 
States, which annually markets about 
$100 million in refined products and 
petrochemicals from its 60,000-bbl. 
Houston refinery, has almost no pro- 
duction of its own 

Signal has fast growing crude pro- 
duction in Venezuela, Iran, the Neu- 
tral Zone, and elsewhere. Eastern 
States earlier this year was hard hit 
when its import quota was cut from 
28,000 to 12,500 bbl. daily. 

How the hand and glove were fitted 
together was outlined by Mosher at 
a Los Angeles press conference last 
week. The deal, if it goes through, 
will be along these lines: 

It will be a stock transaction solely. 
Eastern States’ stockholders will re- 
ceive | share of Signal stock for 
each 5 1/25 of Eastern States’ stock. 
This would represent 250,000 shares 
of Signal stock or 2% % of its com- 
mon stock. Stockholders are to act 
on the proposal in September. 

Eastern States will continue to take 
its foreign crude from British Petro- 
leum Co. for the remainder of this 
year. After that, Signal will supply 
the crude. 

Signal will expand Eastern States 
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limited marketing facilities in the Gulf 
Coast area. Most of Eastern States’ 
refinery sales are in the wholesale 
field. 

In addition to the 60,000-bbI. Hous- 
ton refinery, the deal will also give 
Signal a petrochemical plant and a 
research center in Houston as well as 
Eastern States’ interest in the 258- 
mile Rancho crude line from West 
Texas to Houston. 


Signal in California . . . Mosher also 
unveiled some of Signal’s California 
refinery plans. 

The fire-damaged plant at Long 
Beach, which it acquired in the Han- 
cock Oil Co. deal, may either be re- 
built or expanded. 

Signal has completed plans for a 
40,000-bbl. refinery. It may be built 
on the Hancock plant site, where ad- 
ditional acreage has been acquired 
Or it may be built on recently ac- 
quired properties at Huntington Beach. 
Mosher said Signal has received 
$6,500,000 damages from the fire 
which partially destroyed the 20,000- 
bbl. plant a year ago. 

The 12,000-bbl. Bakersfield refin- 
ery which Signal owns as a result of 
acquiring Bankline Oil Co. is to be 
modernized and expanded. An 11 ,000- 
bbl. cat cracker is being dismantled 
at the Long Beach plant and will be 
moved to Bakersfield. The work is 
to be completed in about 6 months. 

Mosher said that Signal still is con- 
sidering the construction of refineries 
in both the San Francisco area and 
the Pacific Northwest. 

Mosher admitted that he had been 
approached several times by major oil 
firms proposing a merger, but said 
he was not interested. 

“With liabilities of only about $15 
million and assets of more than $500,- 
000,000, we're in a better financial 
position than most major oil com- 
panies. 

As to Signal’s future growth, 
Mosher said there are no plans for 
Signal to become a major oil com- 
pany: “We just want to be the largest 
independent.” 


Down in Texas . . . Eastern money 
has bought up the stock of Texas Gas 
Corp., which operates important oil 
and gas facilities in the East Texas 
Gulf Coast area. 

The purchasing group included 
Carl M. Loeb, Rhoades & Co., New 
York investment bankers; Godfrey L. 


Cabot, Inc., Boston; and Russell Rig- 
gins, president of Texas Gas. 

Texas Gas was part of the Glen 
McCarthy interests a decade ago. It 
operates some 500 miles of natural- 
gas transmission lines in Texas and 
Louisiana, a 225,000 M.c.f. gas-proc- 
essing plant at Winnie, Tex., a deep- 
water terminal at Port Neches, and 
has a small amount of production in 
New Ulm field in Austin County, 
Texas. ; 

The present officers will continue 
to operate the company. 


Refinery for Pauley . . . Pauley Petro- 
leum, Inc., long only a producing and 
exploration company, picked up a 
2,400-bbI. refinery in the Newhall 
deal. Capacity is being expanded to 
3,600 bbl. 

The 28-year-old asphalt plant has 
been processing low-gravity crudes 
from Placerita and other nearby fields. 
But this situation may change soon. 
The plant is eligible for an import 
quota of about 1,000 bbl. daily but 
the quota never has been applied for. 
Pauley plans to apply for the quota 
ind the plant may be an outlet for 
the company’s new production in off- 
shore Mexico. 





INDUSTRY 


Union Oil Co. has started reopen- 
ing several hundred shut-in wells in 
low - gravity California fields. When 
the program is completed by about 
August |, Union’s production will be 
increased by some 4,500 bbl. daily. 
Most of the restored production will 
be in the Lompoc and Torrey Canyon 
fields. 


Oklahoma’s allowable for June 
was set at 545,000 bbl. daily, a drop 
of 15,000 bbl. daily from May. The 
minimum allowable was cut from 20 
to 17 bbl. daily. 


Ambassador Oil has bought var- 
ied working interests in 156 pro- 
ducing wells in seven states from 
Gulf Coast Western Oil Co., Okla- 
homa City; J. C. Clower, Wichita 
Falls, Tex.; and Estate of Philip D. 
Armour, Chicago. The major ac- 
quisition was the purchase of a 50% 
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Reactors for Magnolia Start Journey 


A SHIPMENT of heavy refinery 
processing equipment cleared Calumet 
Harbor near Chicago last week for 
barge movement to Magnolia Petro- 
leum Co.’s refinery at Beaumont, Tex. 

The equipment was fabricated by 
Chicago Bridge & Iron. It included 
two 16'2-ft. diameter spherical re- 


actors, a 13-ft. diameter reactor, all 
used in the Sovaformer process, and a 
14-ft. diameter Hortonclad hydrode- 
sulfurizer reactor. 

The reactors were fabricated of 
2'%2-in. thick alloy steei. All the struc- 
tures were designed for working 
pressure of 740 psi. 


Leasing Proposed 
... in Zone 2 off Louisiana 
by USGS and BLM officials. 


FEDERAL and Louisiana officials 
have agreed that new leasing in the 
disputed Zone 2 area off Louisiana 
is advisable because it is being drained 
by producers in Zone 1. 

But they have checked a final de- 
cision whether to lease new acreage 
up to Interior Sec. Fred Seaton. 

Zone 2 is located between 3 and 
104% miles offshore. Zone 1 is located 
from the shoreline to 3 miles offshore. 

The U. S. Supreme Court is ex- 
pected to decide later this year how 
far seaward the state-controlled bound- 
aries extend. Meanwhile, bonus and 
royalty payments from Zone 2 are 
being held in escrow. 

Officials of the Louisiana Mineral 
Board and the U. S. Geological Sur- 
vey and Bureau of Land Management 
met recently in New Orleans to dis- 
cuss future leasing. The two federal 
officials, H. W. Henderson of USGS 
and John Rankin of the BLM, then 
forwarded their recommendation for 
leasing to Seaton. 

The officials agreed not to release 
at this time a description of the tracts 
which are being recommended. If ap- 
proved by Seaton, the sale probably 
would be held later this year. 

Louisiana will hold a Zone | state 
lease sale September 17. 





pararo... 


working interest in 46 oil wells in 


the Langlie-Mattix and _ Penrose- 
Skelly fields in Lea County, New 
Mexico. These wells, bought from 
Gulf Coast Western and Clower, are 
on leases totaling 2,140 acres. Am- 
bassador plans to water flood these 
properties. Ambassador acquired frac- 
tional interests in the other 110 wells 
from the Armour estate. They are 
located in Texas, Oklahoma, New 
Mexico, Kansas, Colorado, Montana, 
and North Dakota. Purchase price 
was not disclosed. 


The FPC has granted a second ex- 
tension of time in which to file excep- 
tions to the examiner’s decision in 
the Phillips Petroleum Co. rate case. 
The deadline has been reset from 
June 26 to July 27. At least 11 com- 
panies and state government agencies 
have indicated that they plan to file 
exceptions to the controversial ruling, 
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which 
yardstick for 
prices. 


prescribes a _ cost-of-service 
setting producer gas 


Standard Oil Co. of California has 
obtained a permit to build a process- 
ing plant to handle production from 
its offshore lease at Summerland, 
Santa Barbara County, California. 
The plant will be built near Carpin- 
teria. Standard of California has com- 
pleted two wells on its 5,500-acre 
lease, which is 2.2 miles offshore. 
The wells are shut in. Standard of 
California is operator for itself and 
Humble Oil & Refining Co. on the 


lease. 


Livingston Oil Co. of Tulsa has 
bought 34 producing wells of the 
Superior Oil Co. in Ringwood field, 
Major County, Oklahoma, for an 
undisclosed price. The property cov- 
ers about 4,700 acres and when added 
to Livingston’s present holdings make 
the company the largest single opera- 


tor in Ringwood. Livingston has al- 
ready started a $1-million, 15-well 
drilling program in the field and 
plans a coordinated development pro- 
gram. 


Sohio Petroleum Co. has purchased 
560 acres of producing leases in the 
Horseshoe-Gallup field in San Juan 
basin of New Mexico from Tom 
Bolack of Farmington. The price re- 
portedly was $3 million cash plus oil 
payments totaling three million bar- 
rels. The lease contains 13 producing 
oil wells. 


A major construction program is 
planned by Union Oil at its Los An- 
geles refinery. The expansion includes 
a 14,000-bbl. cat reformer and 17,- 
400-bbI. Unifiner for high-octane gas- 
olines, a 4,000-bbl. Unifiner to up- 
grade heavy cat cracked gasolines, 
and a 10,000-bbl. diesel-oil Unifiner. 
A $1.5-million carbon-monoxide boil- 
er also is planned. All units will be 
completed in about 15 months. 
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Russians Want Drilling Speed, Not Economy 


®@ That's the main reason Soviet oil industry is turbodrilling more than 85% 


of all its wells. 


A STRANGE situation has de- 
veloped in the Russian oil industry: 
[he soviet technicians are more in- 
terested in drilling speed than in the 
smallest possible cost per foot 

That's why the Russian-developed 
turbodrill is used on more than 85% 
of the Soviet drilling, a report bear- 
ing the name of the American As- 
sociation of Oilwell Drilling Con- 
tractors and the API said 

The Russians are in a 
crease the footage drilled, 
produced, and the reserves 
lished, the report said. To keep up 
the pace, the Russians must squeeze 
every possible foot out of the exist- 


race to in- 
the oil 


estab- 


ing rigs, regardless of the cost 

The AAODC and the API 
sion of Production maintain a 
committee for study of turbodrilling 
The made week 
that several members of this 
mittee had talked with Russian spe- 
cialists who were in this country for 
the Tulsa oil show and the World 
Petroleum Congress in New York 

As a result of these conversations, 
the committee members 
that the Russians have turned to the 
turbodrill because it often results in 
fastest total drilling time 
a choice of smaller 


Divi- 
joint 


stated 
com- 


release last 


concluded 


“Given number 


Rotary still holds upper hand in this country. 


of days on location for a greater 
cost per foot, which is often the case 
with turbodrilling vs. rotary drilling,” 
the AAODC-API statement said, 
“they do not hesitate to adopt the 
first solution. This is the opposite of 
what Americans would do, although 
somewhat similar conditions could 
possibly exist in wartime only.” 


Only special occasions here . . . The 
statement added that turbodrilling has 
been highly developed in Russia since 
the late 1930's. 

Rotary drilling, on the other hand, 
has lagged that in the United States. 

These facts, said the AAODC-API 
statement, are the main explanation 
why more than 85% of the wells 
drilled in Russia are turbodrilled. 
Feeling of the American study com- 
mittee apparently is that only a few 
wells will be turbodrilled in this 
country in the near future. 

Last week’s release does say that 
the committee feels “this new tech- 
nique will find several useful special 
applications, the most important of 
which seems to be in conjunction 
with use of diamond bits.” 

A search is on for ways to im- 
prove both bits and turbines and to 


find areas and formations in which 


Officials Ridicule Underground 


@ Rocky Mountain oil-shale development group says 


atomic explosion is impractical and uneconomical. 


A PROPOSED underground atomic 
blast in Colorado’s vast oil-shale de- 
posits “looks like a damn fool idea” 
to former Colorado Gov. Ed C. John- 
son 

He’s a member of the Colorado- 
Utah-Wyoming Committee for Oil 
Shale Development. Three other com- 
mittee members had equally skeptical 
remarks about the proposed nuclear 
test. 

Johnson said the rock-bearing ef- 
fect of the bomb could touch off a 
subterranean shale fire with enough 
oxygen to sustain combustion indefi- 
nitely and “might burn up the moun- 
tain.” 

“Exposed shale beds have been ig- 
nited by mere brush fires,” he con- 
tinued. “There’s one place where 
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such a fire burned completely through 
a 500-ft. ridge, and that shale wasn’t 
even broken up.” 

Richard Kitchen of Denver, com- 
mittee chairman, questioned motives 
of proponents of the plan. 

“There seems to be a feeling in 
some quarters that it is only a way 
to get around the ban on nuclear test- 
ing,” he said. 

Dr. Tell Ertle, supervisor of min- 
ing operations for oil-shale tests of 
both Union Oil Co. and the U. S. 
Bureau of Mines, said the explosion 
test “has about one chance in a mil- 
lion of ever having commercial ap- 
plication.” 

Frank C. Ball, manager of Union's 
shale experiments in western Colo- 
rado, said his company’s Grand Val- 


turbodrilling could be economical by 
domestic standards. 

The committee expects to publish 
information about this work at a 
later date, probably within the year. 


Drillers under pressure... The 
AAODC-API pronouncement came 
at a time when the nation’s drillers 
are under heavy pressure to cut costs. 

Some oil companies have criti- 
cized the contractors for not making 
a thorough investigation of the turbo- 
drill as a possible means of cutting 
drilling costs. 

The contractors have replied that 
their profit margins are too small to 
gamble on untried and expensive 
tools, such as the turbodrill. As a re- 
sult, most turbodrilling tests have 
been made at the expense of major 
oil companies. 

Manufacturers of American turbo- 
drills have stated publicly that they 
feel that their tools are equal to, or 
better than, the Russian models. 
Trouble is, they say, regular rock 
bits don’t have bearings which can 
withstand the high speeds of the tur- 
bine. They lead the search for better 
bit bearings and for techniques of 
drilling with bearingless bits such as 
the diamond bit. 


Shale Blast 


ley pilot retort produced shale oil at 
a cost lower than the “most optimistic 
figures” made by the AEC for its in 
situ extraction plan. 

When Union closed its multimil- 
lion-dollar Grand Valley retort last 
year, Officials said cost factors were 
encouraging but gave no figures. 
Ball's statement, although it 
lacked specific figures, was more opti- 
mistic than predictions made in the 
past. 

Reports in Washington are that the 
nuclear explosion is still being talked 
by Interior Department and Atomic 
Energy Commission officials. Interior 
Secretary Fred A. Seaton reported 
“several” oil firms have indicated 
they are willing to help finance the 
test. Some 20 major oil and chemical 
companies are known to have been 
invited to participate financially in 
the project. 


also 
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Connole Renews National Energy Policy Plea 


@ FPC official says policy is so “patently obvious” he 


can’t understand why it has been ignored by industry. 


VICE CHAIRMAN William R. 
Connole of the Federal Power Com- 
mission last week urged the coal in- 
dustry to take a “giant step” toward 
the establishment of a national energy 
policy. 

Speaking at the annual meeting of 
the National Coal Association, Con- 
nole recommended a thorough study 
aimed at the passage of legislation to 
set a national policy governing all 
major sources of energy. 

Connole suggested the recently es- 
tablished National Coal Policy Con- 
ference take the lead in evaluating 
its own segment of the fuel industry. 
He made it clear, though, that he 
favors participation in the study by 
the oil and gas industry, the electric- 
utility industry, and other energy-pro- 
ducing industries. 

“The need for a national energy 
policy seems so patently obvious that 
I am simply unable to understand how 


thoughtful people concerned with this 
business can overlook it,” Connole 
said. 

He pointed out that an energy pol- 
icy already is emerging, whether by 
design or not. As he sees it, one of 
the first steps in establishing a new 
policy is to evaluate the present one. 

The commissioner suggested that the 
study might be financed and carried 
out by the private interests affected. 
Or, he said, it can be financed by 
public funds and staffed wholly or 
in part by public employes working 
with the agents of private interests. 

“The study ought to be made by 
an objective group dominated by Gov- 
ernment, but using the facilities of 
industry and independent research 
groups,” Connole said. “The study 
should employ public hearings across 
the nation as well as task-force studies. 
The study should have as its aim, 
legislation.” 


Leasing Violation Charged 


THE INTERIOR department has 
resumed its crackdown on_ alleged 
lease-law violators. 

A complaint filed last week seeks 
the cancellation of 371 federal oil 
and gas leases alleged to have been 
fraudulently acquired in violation of 
the mineral leasing act. The con- 
tested leases, all in Wyoming, cover 
about 194,120 acres. The action was 
taken by Ed Pierson, state supervisor 
of the Interior's Bureau of Land 
Management. The complaint, filed in 
Cheyenne, Wyo., names 148 parties 
as contestees. 

Last week’s action the third 
step in a carefully planned campaign 
against companies and_ individuals 
who allegedly exceeded the acreage 
limitations of the leasing law. Similar 
complaints involving about 87,000 
acres in Wyoming and Montana were 
filed soon after the campaign was 
announced last January by Interior 
Sec. Fred A. Seaton. 


was 


Go back to 1926 . The leasing 
law prohibits any company or in- 
dividual from holding more than 
46,080 acres in federal oil and gas 
leases in any one state except Alaska, 
where the limit is 100,000 acres. 
From 1946 to 1954, the limit was 
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set by law at 15,360 acres and from 
1926 to 1946 it was 7,680 acres. 

The latest complaint involves al- 
leged violations of the acreage limits 
during all three periods. 

Parties named in the complaint 
have 30 days in which to answer the 
charges. After that, hearings are 
scheduled to be held before a BLM 
examiner. Appeals from the examin- 
er’s ruling may be taken to the di- 
rector of the bureau, then to the 
Secretary of the Interior and the fed- 
eral courts. 


Offshore Leases Farmed Out 


PHILLIPS Petroleum Co. has 
farmed out five blocks of Louisiana 
offshore gas and oil leases to Tennes- 
see Gas & Oil Co., a division of Ten- 
nessee Gas Transmission Co. 

The acreage totals 21,081 acres. 
Two of the blocks are proven. Block 
40 field in West Cameron area has 
three gas-condensate wells; and Block 
5, Timbalier Bay field, has two pro- 
ducers. The other three properties— 
Block 76, Block 77 and west half of 
Block 215 and south half of Block 86 
are unproven. 

Consideration in the deal was not 
disclosed. Tennessee Gas agrees to 


What to avoid .. . As in past utter- 
ances on the subject, Connole was 
vague as to how far he thinks a 
national energy policy should go in 
governing the production or use of 
competing fuels. He pointed out two 
factors to be avoided, however. 
“First,” he said, “I do not believe 
a national energy policy should be 
so detailed that it will set out an 
order of priorities in which fuels will 
be used in each home or industry. 
Indeed, it ought not to attempt to 
dictate what part of the country will 
use any particular fuel or method of 
burning it. That type of ‘social plan- 
ning’ comes too close to the idea of 
a big brother in Washington issuing 
decrees to a slavish population. 
“Neither, I believe, should an energy 
policy for this country needlessly pre- 
fer one area of this land to another. 
. There is grave danger in using 
our energy balance as a means of 
subsidy or artificial stimulus to one 
part of the nation or another.” 


carry on an extensive program of de- 
velopment and exploration work on 
the leases. Tennessee Gas already is 
engaged in offshore work on a 950- 
acre lease in Block 17 field, East 
Cameron area. 


High Gas Price Approved 


A FEDERAL POWER Commis- 
sion examiner has approved the sale 
of an estimated 27,499,000 M.c.f. of 
gas from a South Louisiana field at 
the same price set by other contracts 
now involved in a court test. 

If upheld by the commission, the 
order would set an initial rate of 21.5 
cents per M.c.f. for Sunray Mid-Con- 
tinent Oil Co. in Point Au Fer field. 
Escalation clauses would boost the 
price to 29.5 cents in 1974. 

The purchaser, Transcontinental 
Gas Pipe Line Corp., also has con- 
tracted to buy gas from the same field 
and at the same price from Republic 
Natural Gas Co. and Sun Oil Co. The 
FPC’s order authorizing the earlier 
sales is under review by the U. S. 
Court of Appeals for the third cir- 
cuit. 

In the Sunray case, the presiding 
examiner ruled against the recom- 
mendation of the FPC staff and two 
interveners who sought to hold up a 
permanent certificate pending outcome 
of the court appeal. 
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Tax Fight Grows Hotter 


. .. in Texas Legislature over who'll pay the biggest 


part of the bill. Industry hurt by split in ranks. 


THE BATTLE is getting hotter in 
the Texas legislature whether the 
petroleum industry should pay more 
taxes and if so where the new load 
will fall 

The governor and Texas legisla- 
tors were at odds on these questions 
during the regular session of the 
legisiature. They finally deadlocked. 
And the session ended May 12 with 
no progress toward retiring a State 
deficit of $66,000,000 and an urgent 
need on top of this for new revenues 
of $80,000,000 annually to break 
even during the next 2 years 

The prime issue was whether much 
of the money should again come from 
Texas’ already heavily taxed petrole- 
um industry or be spread more even- 
ly over the state economy in the form 
of sales taxes. 

The legislature was back 
into special emergency session May 
18 to finish the job of dealing with 
the Texas financial crisis 


called 


A new twist... Major new develop- 
ment of the special session so far is 
Gov. Price Daniel’s new proposals 
for added taxes on natural gas 

During the regular the 
governor fought hard for a new 3%- 
of-value tax on the production of gas 
dedicated under long-term 
contracts. The tax in most 
would be paid by the pipeline pur- 
chasers of the gas. 

Che petroleum industry in the state 
united against this, contending that 
the industry is already paying Texas 
$1 out of every $3 the latter collects 
in taxes. Enough legislators thought 
likewise to stymie the bill. 

The governor's new proposal was 
designed to split this united industry 
front and gain backing from _ the 
politically potent independents. 

It hikes the initially proposed 3% 
reserves beneficiary tax to 5% while 
at the same time cutting back the 
state’s current 7%-of-value gas pro- 
duction tax to 5%. 


session, 


reserves 
cases 


Gaining ground . . . Industry support 
was slow in coming. 

But it appeared last week that the 
governor’s new bill, introduced May 
19 by Rep. George Hinson of Mine- 
ola, was making headway in cracking 
the industry’s solid front. 

The catalyst causing this, strangely 
enough, was continued legislative op- 
Daniel's insistence on 


position to 
half of new 


gctting about needed 
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from natural resources and 
rather than through sales 


revenue 
industry 
taxes. 

Early in the session, the house 
revenue and taxation committee 
made mincemeat out of the Daniel 
bill. It junked his gas-tax proposals 
and instead reported out a bill con- 
taining a provision to hike the gas 
production tax to 8% from the pres- 
ent 7%. 

This would raise $6,000,000 a year, 
as compared to $18,000,000 from the 
Daniel gas-tax proposals. 


TIPRO speaks out . . . The com- 
mittee action had the immediate ef- 
fect of at last smoking out inde- 
pendents. 

The Texas Independent Producers 
and Royalty Owners Association 
promptly issued a statement. 

It said: .. . “We believe a severance 
beneficiary pipeline tax is preferable 


to an increase in the already exces- 
sive tax paid by producers and royal- 
ty owners. We concur in the state- 
ment of Gov. Daniel that producers 
have been bearing the heaviest por- 
tion of the natural-gas load in the 
state long enough. 

“We earnestly hope therefore that, 
if any additional gas tax whatever is 
recommended, it be in the form of 
a severance beneficiary tax 


Pipelines losing? . . . The showdown 
in the house between the two factions 
came late in May. 

The belated swing by independent 
producers to the Daniel camp tipped 
the scales. And the house rejected 
the committee bill in favor of the 
Hinson bill with the joint beneficiary 
tax and production tax provision. 
The latter passed the house May 28 
by a vote of 71 to 56. 

The bill now goes to the Senate 
which will begin debate this week. 
Odds are that Daniel forces will win 
here, too. 

There may be considerable maneu- 
vering and verbal warfare, however. 
And some informed sources think it 
will be sufficiently prolonged to 
force a second special session. 





AN OUTRIGGER nozzled bar distributes hot asphalt in a fan-shaped spray. 


Maintenance Costs Are Cut as 


TWENTY-FIVE MILES of railway 
right-of-way in six states have been 
treated experimentally with asphalt 
and fine-stone aggregate in a test of 
low-cost roadbed maintenance. 

Hot asphalt that soaks the roadbeds 
is spilled from especially designed cars 
with spraying arms and under-car fan- 
shaped nozzles. A second gondola- 


model car follows, scattering rock on 
the road ballast and the ties. The as- 
phalt and frosting seals the roadbed. 

Development of equipment for ap- 
plying these coatings, on the run at 
2 miles an hour, represents 15 years 
of experimental work by the Associa- 
tion of American Railroads and the 
Asphalt Institute. 
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Sherman Pool Test Flood Due 


... if operators get green light from Railroad Commission. 
Field-wide project would boost recovery 24,500,000 bbl. 


OPERATORS in Sherman (Baker 
sand) pool of North Texas, led by 
Standard Oil Co. of Texas, are mov- 
ing fast toward unitization and a 
secondary-recovery program expected 
to add 24,500,000 bbl. to the primary 
oil take. 

The operators are reported close 
to flanging up the unit agreement, 
and the Grayson County Royalty 
Owners Association has endorsed a 
study of the project. 

Standard of Texas engineers esti- 
mate a water flood will boost ulti- 
mate oil take to about 35,000,000 
bbl. from the 3,870-acre pool. 

The company asked the Texas Rail- 
road Commission May 8 to approve 
a pilot water flood in the Baker. The 
pilot, an inverted 68-acre five spot, 
would be expanded over the field if it 
performs as expected. 

It will be operated under Standard 
of Texas’ J. M. Head Estate, Mary 
E. Owens, Virlen Clinton, N. O. Krae- 


ger, J. C. Kraeger, and Glen D. Wood- 
son leases and Burk Royalty Co.’s 
Newman lease. 

Brine from sands at 2,700 ft. will 
be injected at 1,000 psi. input pres- 
sure at a per-well rate of 350 bbl. 
daily. 

Though it didn’t mention it at the 
hearing, Standard of Texas is known 
to have been considering running both 
a pilot water flood and a pilot miscible 
drive using enriched gas. It is thought 
likely now, however, that no miscible 
pilot will be run until results of the 
test water flood become apparent. 

The 7,500-8,500-ft. Baker sand is 
one of two major reservoirs in Sher- 
man field. So far it has performed 
poorly. Standard of Texas feels that 
the Baker, discovered less than 7 
years ago, will approach abandonment 
stage by 1961 if a rapid pressure de- 
cline is not halted. 

The reservoir 


What’s involved... 


now has 69 wells, all but 10 of them 
pumping, and has produced about 
3,000,000 bbl. Standard of Texas 
thinks primary recovery would not 
exceed 10,500,000 bbl. 

There are two gas caps, but the 
drive is primarily solution gas. Pres- 
sure was about 2,540 psi. at discovery 
and has declined now to around 1,700 
psi. Saturation pressure for the reser- 
voir is in the vicinity of 2,500 psi. 
Gas-oil ratios are high in the neigh- 
borhood of the gas caps. 

Standard of Texas hopes to have 
the field unitized and secondary oper- 
ations under way by the end of the 
year. Other operators in the field in- 
clude Sun Oj Co., Hunt Oil Co., 
and several smaller independents. 
There are about 2,500 royalty owners 
in the field area. 

Cost of a field-wide water flood is 
estimated at close to $2,500,000. An 
equivalent miscible program would 
cost more. An exact figure has not 
been determined. 

Whether Sherman ffield’s other 
major reservoir, the Cordell sand, will 
be included in the projected unit is 
not yet clear. This pool so far is per- 
forming well, with most of the wells 
flowing. 





A FINE-ROCK aggregate is spread evenly on the treated roadbed. 


after 


A MILE-LONG SECTION of roadbed 


treatment. 


is shown 


Roadbeds Get Asphalt Treatment on the Fly 


ers the roadbed after the asphalt treat- 
ment is a bottom-dump hopper of 50- 
ton capacity with sifting arms on each 
side and one beneath. 

The Santa Fe Railway, which has 


In 1943, a %-mile section of Illi- 
nois Central trackage near Manteno, 
Ill., 40 miles south of Chicago, was 
treated. Regular tests were made over 
a 10-year period. In terms of reduced 
man-hours of labor and less-frequent 
tie replacement, substantial savings 
were indicated. 

The asphalt distributor is built on a 
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flat car. Asphalt is fed from insulated 
tank cars. There is a pump, a hot-oil 
system, and a techometer to govern 
the rate of asphalt distribution. The 
equipment applies asphalt at the rate 
of 1% gal. per square yard and stone 
chips at the rate of.10 Ib. per square 
yard. 

' The stone-spreading car which cov- 


used the cars on loan, has estab- 
lished experimental maintenance sec- 
tions in Florida, Kansas, Arizona, New 
Mexico, Missouri, and Illinois. 





Petrochemical Growth Faces Slow-Up 


®@ Production volumes still will increase in next 5 years but at a much 


slower rate than in past. Analyst says market maturity is explanation. 
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PETROCHEMICAL industry 
expect an annual increase in demand 
of about 6% in the next 5 years. 

That contrasts sharply with a de- 
mand growth rate over the last 10 
years of nearly 11%, and a general 
chemical-industry rate of 8% 

Chief explanation for the expected 
decline in rate of growth is market 
maturity. As production of individual 
chemicals has caught up with demand, 
the initial market surges have been 
arrested. 


can 


his stability in individual markets 
is reflected in declining growth curves, 
Robert L. James of Arthur D. Little, 
Inc., told members of the Chemical 
Market Research Association recently 
in New York. 

James said that the total produc- 
tion of petrochemicals will still in- 
crease markedly, although the growth 
rates are lower. He gave this outlook 
for first-step aliphatics in 1964 com- 
pared with 1957: 

..» Methane chemicals will increase 


by at least 3.1 billion pounds yearly 
to an annual production of about 
12.6 billion pounds. Growth rate will 
drop from 13.4% to 4 or 5%. 

In the past ammonia demand has 
sustained this group, accounting for 
78% of its demand. A slowdown in 
agricultural use of ammonia in fer- 
tilizers and competition for the 
methanol antifreeze market by the 
glycols has restricted demand for these 
chemicals. 

..» Ethylene-derived chemicals will 





PIPELINE BRIEFS... 


GAS - PIPELINE 
picking up sharply as a 
cent FPC project decisions 

-++ Northern Illinois Gas is getting 
under way on a 140-mile 22-in. line 
from Des Plaines to East Dubuque, 
Ill., to take gas from Northern Nat- 
ural. The job was awarded to Con- 
tracting & Material Co., Evanston, IIl. 

..» Contracting & Material also will 
lay a 50-mile 36-in. line for Chicago 
District Pipeline between Minooka 
and Chicago to handle gas to be sup- 
plied by the newly approved Midwest- 
ern line. The project will cost $12,- 
900,000. 

..+ Tennessee Gas Pipeline 
awarded contracts on some 200 miles 


construction, is 


result of re- 


has 
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of 26 and 30-in. Williams Brothers 
Co., Tulsa, will lay 70 miles of 30-in. 
from Portland, Tenn., to Greensburg, 
Ky., starting this week. Western Pipe 
Line will lay 72 miles of 30-in. in 
Kentucky. H. C. Price Co. will lay 30 
miles of 30-in. in Kentucky and 28 
miles of 26-in. in Kentucky and West 
Virginia. 

-A 30-mile 18 and 24-in. line 
will be laid by Shamrock Construc- 
tion Co., Lansing, Mich., for Ohio 
Fuel Gas in Ohio. Shamrock also has 
the contract for 60 miles of 2, 4, 12, 
and 20-in. for Dow Chemical Co. 
around Midland, Mich. 

..+- Work is under way on 23 miles 
of 8-in., 12 miles of 14-in., and dual 


crossings of the Mississippi at two 
points in Louisiana on Monterey Pipe 
Line. Houston Contracting Co. was 
successful bidder. 

.-.- Contracts have been awarded for 
some 300 miles of line for Southern 
Natural to Oklahoma Contracting Co., 
Harbert Construction Corp., Buchan- 
an Contracting Co., and C. S. LeNoir 
Construction Co. 


Lone Star Producing, Dallas, is pay- 
ing $2,800,000 for 40% of the work- 
ing interest in Chapel Hill gas field 
in Smith County, East Texas. The pro- 
duction was purchased from Shell Oil, 
Sun, and Magnolia Petroleum. Lone 
Star also is negotiating with other op- 
erators in the field to buy as much 
of the remaining 60% working inter- 


est as possible. Other operators in 
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rise by 3.5 billion pounds yearly to 
an annual output of 9.7 billion pounds. 

James said predicting the growth 
of this group can be tricky. He esti- 
mated that it’s highly doubtful they 
will maintain the 12% yearly growth 
heretofore recorded. 

Ethyl alcohol grew at the expense 
of fermentation alcohol and has about 
completed its inroads in this area, he 
pointed out. Ethylene oxide still has 
a potential beyond the relatively stable 
antifreeze market. It shows consider- 
able promise in nonionic detergents 
but still not enough to sustain its 
previous 12.6% growth rate. Styrene 
probably will make less inroads in the 
natural-rubber market. Polyethylene 
should continue firm, growing to 1.2 
billion pounds yearly. 

-+- Propylene chemicals will in- 
crease by 760 million pounds yearly 
to an annual output of 2.6 billion 
pounds. 

Polypropylene is the only individual 
chemical in this group with a high 
expected rate of growth because it is 
just finding its place in the market. 
Propylene oxide, which has been dor- 
mant in the past, now also has a bright 
future in the manufacture of polyether 
resins. Thanks to these two, propylene- 
derived chemicals should have an 
over-all 5-6% annual growth. 

-++Butylene chemicals will grow 
by 900 million pounds yearly to 3.2 
billion pounds. 

Members of this group can’t main- 
tain their annual growth rate of 8.5% 
unless new products are developed. 
Nearly 70% of butylene is used for 
butadiene where the primary outlet 
is SB-R rubber. A rapid growth could 
occur in butadiene if the rubber in- 
dustry should decide to use polybuta- 
diene to extend natural rubber rather 
than polyisoprene. Outlook for butyl- 





How First-Step Aliphatic Intermediates Have Grown 





Volume, Millions Pounds 


1950 


Value, Millions Dollars 


1957 1950 1957 








Methane Chemicals —_____—— 
Ammonia 
Methanol 
Methyl Chloride 
Methylene Chloride 
Chloroform 
Carbon Tetrachloride 


3,131.0 
901.0 
27.0 
39.7 
20.2 
217.0 


Total 4,335.9 


Ethylene Chemicals —___— 
Ethyl Alcohol 
Ethylene Ether 
Styrene 
Ethylene Dichloride 
Ethylene Chloride 
Polyethylene 
Ethylene Oxide 
Ethylene Dibromide 


Total 

Propylene Chemicals — 
Isopropyl! Alcohol 
lsopropy! Ether 
Propylene Glycol 
Dipropylene Glycol 
Dodecyl Benzene 
Phenol from Cumene 


Total 
Butylene Chemicals 
Buty! alcohols 
Butadiene 
Isobutylene 


Total 1,320.0 


133.0 300.0 
27.0 

3.3 

3.6 

2.6 
13.0 


7,468.0 
1,521.0 
46.7 
94.0 
57.0 
318.0 





9,564.7 182.5 





29.4 

6.0 
91.6 
24.5 
47.6 
29.4 
86,4 
24.1 


1,351.0 
80.4 
1,166.0 
799.0 
604.0 
708.0 
1,236.0 
240.0 





6,184.4 339.0 





1,191.0 
9.3 
98.4 
30.0 
455.0 
100.0 





1,883.7 





2,339.0 103.4 





GRAND TOTAL 


9,493.5 _ 


19,9718 6939 1,685.3 





ene chemicals now is 5-6% per year 
growth. 

New petrochemicals will add from 
300 to 500 million pounds yearly, 


making the total production of first- 
step petrochemicals about 28 billion 
pounds per year. The total in 1957 
was about 20 billion. 





the field include Texaco and Sinclair. 
Lone Star has been cycling gas in 
Chapel Hill since 1947. Gas reserves 
for the field are estimated at about 
80 billion cubic feet. 


A Houston independent has won a 
natural-gas price increase of 2.7501 
cents per M.c.f. after agreeing to elim- 
inate favored-nation and price-redeter- 
mination provisions from its contract. 
The FPC order sets a new price of 
13.8733 cents per M.c.f. for gas pro- 
duced by Petroleum Leaseholds, Inc., 
in West Weesatche field, Goliad 
County, Texas. The contract covers 
sales to Texas Eastern. The settlement 
also reduces future price escalations 
from 0.2 cents a year to 0.5 cents 
each 5 years. 
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Contract to build an 18.5-mile, 26- 
in. line for United Fuel Gas has been 
awarded to Engineers Limited Pipe- 
line Co., San Francisco. The $2,512,- 
400 project is in Kanawha County, 
West Virginia. United Fuel also is 
building a 17-mile, 12-in. line from 
Ashland, Ky., to Greenup, Ky., con- 
tracted to Pipeline Maintenance & 
Construction Co. Atlantic Seaboard 
Corp., a sister company of United 
Fuel, is laying two 26-in. loops— 
13 miles in Randolph and Pendleton 
counties, West Virginia, and 6 miles 
in Warren County, Virginia. H. L. 
Gentry Construction Co. is contractor. 


Construction will begin this week 
on a 14-mile, 10-in. line across Gal- 
veston Bay for United Gas Pipe Line. 


Sharman, Allen, Gay & Taylor, Hous- 
ton, has the contract. The line will 
run from San Leon to Umbrella Point, 
Tex., in Chambers County. 


A 154-mile, 6-in. products pipeline 
from Artesia, N. M., to El Paso, Tex., 
will be built by Continental Pipe Line 
Co. A 250-hp. pump station is planned 
at Artesia. The project is scheduled 
to be finished by November 1. 


Station expansions on Sinclair Pipe 
Line have just been completed at 
Teague, Tex., 4,000 hp.; Jacksboro, 
Tex., 2,450 hp.; and Ellsworth, Ohio, 
450 hp. Station additions still pend- 
ing are 1,500 hp. at Joy, Tex., 2,750 
hp. at Files, Tex., and 2,750 hp. at 
Willis, Tex. 


127 





Cavern Carved 


in Granite 


.. . for first time at Sun’s Marcus Hook plant. The under- 
ground facility can store up to 250,000 bbl. of butane. 


THE FIRST underground storage 
cavern to be drilled and blasted out 
of solid granite has been completed 
at Sun Oil Co.’s Marcus Hook, Pa., 
refinery 

Located 307 ft. below ground, the 
cavern can store 250,000 bbl. of bu- 
tane. The impervious rock formation 
will prevent loss of butane. 


Tulsa contractor Fenix & Scisson, 
Inc., spent 5 years in study, testing, 
and construction before the cavern 
was completed. It took 21 months 
from the time shaft coring was started 
and the facilities were turned over to 
Sun as finished. 


How it was done . .. A new technique 


the JOURNAL sad... 


50 years ago 


June 6, 1909 

A large delegation of Oklahoma oil 
producers are in Washington seeking 
modification of regulations governing 
pipelines through Indian lands that will 
permit Prairie Oil & Gas to lay the Ok- 
lahoma end of Standard Oil Co.'s pro- 
posed pipeline to Baton Rouge, La. 


More than 1,000 excursionists gathered 
to witness the shooting and bringing in 
of the publicized Smith & Swain well 
south of Okmulgee, Okla., got the dis- 
appointment of their lives when the 
hoped for spectacle failed to materialize. 
The hole bridged, and, after cleaning, a 
flood of water came in. Visitors, many of 
whom had come by ial train arranged 
by the city of nearby Henryetta, were 
well taken care of with an old-fashioned 
barbecue dinner provided by Henryetta. 


New drilling by Algerine Oil Co. at 
Algiers across the Mississippi River from 
downtown New Orleans and within the 
city limits has significant oi! showings in 
sands at 930 and 1,718 ft. In the vicinity 
are 55 to 85-ft. wells making enough gas 
for domestic use in the area. 


25 years ago 


June 7, 1934 

Gun perforating of casing is introduced 
to the Gulf Coast by Superior Oil Co. in 
the completion of its 1 Hermandes dis- 
covery well at Bosco, in Acadia Parish. 
Louisiana. The well drilled to 8,916 ft. 
and cased through a succession of potenti- 
ally productive sands to bottom, was 
opened by gun perforating at 7,845-50 ft. 
opposite the uppermost zone. 


Hot-oil production situation in East 
Texas field becomes acute. Illegal and 
stolen oil output estimated at more than 
100,000 bbl. daily. Honest producers 
search out illegal taps. bypasses, and 
other devices employed for stealing oil 
and evading proration. 


Southern Pacific to expand use of bu- 
tane as fuel following favorable results 
on trial runs on two gas-electric rail 
motor car trains in California. 


HEADLINES: Hopes fade for enact- 
ment of federal oil control bill . . . Osage 
County leads in Oklahoma drilling and 
well completions . . . Drilling in Cali- 
fornia increases with operators optimistic 
over out 


had to be used in construction be- 
cause the granite proved too hard and 
abrasive for the customary shaft drill- 
ing bit. 

A 50-in.-diameter calyx drill was 
used to core the shaft. The 48-in. 
cores pulled from the shaft in lengths 
up to 15 ft. weighed 1 ton per lineal 
foot. With the shaft at the desired 
depth, 42-in. casing was cemented in 
place. Two additional 17-in. holes 
were cored and cased with 12-in. pipe 
for ventilation. These are now used 
for product removal. 

Excavation was a piecemeal job at 
the beginning until room was made 
for use of large-size power equipment 
A ring of holes was drilled and blast- 
ed in the wall of the shaft at the de- 
sired elevation. With the space then 
available, air-operated loading ma- 
chines were lowered into the cav- 
ern. Later, diesel-powered, front-end 
loaders were disassembled, lowered 
through the 42-in. shaft and then re- 
assembled on the floor of the cavern. 

The cavern was mined to a height 
of 37 ft. in rooms 35 ft. wide. Pillars 
40 ft. in diameter were left on 75-ft. 
centers. Sumps 6 ft. in diameter and 
22 ft. deep were sunk beneath each 
of the 12-in. ventilation holes and 
the casing extended to within 5 ft. of 
the bottom of the sump. Two deep 
well pumps in these holes are used to 
remove butane. If these have to be 
inspected or repaired, water is sim- 
ply pumped down the annulus be- 
tween the casing and the pump col- 
umn to equal the vapor pressure of 
the butane. This water seal then per- 
mits removal of the pump without 
loss of butane. 


10 years ago 


June 9, 1949 


Standard Oil Co. of California follows 
new pattern of crude values in complete 
revision and adjustment of its gravity 
schedule of prices for California crude. 
Postings raised on many crudes of high 
gravity and lowered on most heavy 
crudes. 


Tentative compromise on_ tidelands 
drafted following 3 days of conferences 
between state and congressional officials, 
but adoption is doubtful. Compromise re- 
ported to carry states’ concession of lim- 
ited paramount rights to federal govern- 
ment, full control of development and 
operations by the states, and an equitable 
division of the revenues. 


Phillips Petroleum Co. acquires undi- 
vided half-interest in all of the petroleum 
and natural-gas rights of Husky Refining 
Co., Cody, Wyo., and Husky Oil & Re- 
fining, Lrd., Calgary, in Alberta and Sas- 
katchewan. 


HEADLINES: Argentina shuts out 
U. S. oil with British trade agreement 
. . « Sinelair surrenders Panama conces- 
sion of 17,700,000 acres. 





> >» » Foreign News 


Aramco Is Developing Northern Fields 


®@ Production from new 
area will supplant decline 
of some of the older fields. 


@ But Aramco’s big punch 
in crude output is still car- 
ried by two lusty giants— 
Abgqaiq and the Ghawar 
Trend. 


(Eighth of a Series) 


Paul E. Swain 
International 


Editor 

SAUDI ARABIA, the Middle East’s 
second largest oil producer, will add 
its sixth producing field to the roster 
before the end of the year when the 
3-year-old, 5-well field at Khursaniyah 
goes on production. 

Initial output from the 31° gravity, 
Arab zone field will be about 45,000 
bbl. daily. 

This gives Arabian American Oil 
Co. an additional supply of at least 
250,000 bbl. daily from the relatively 
new northern fields at any time the 
crude is needed. By the time demand 
for Arabian crude catches up with 
Aramco’s development drilling, this 
northern supply will probably easily 
be double that daily figure. 

This northern potential crude sup- 
ply is entirely separate from the work- 
horse fields in the south where the 
160-mile long Ghawar trend and 
Abgaigq (35 miles long) are still grow- 
ing with every well. 


Khursaniyah . , . Putting the new field 
on production probably involves less 
fuss and bother than any similar 
project in Aramco’s history. The new 
field lies right alongside the 22-in. 
crude line which links the company’s 
big offshore field at Safaniya and the 
terminal at Ras Tanura. 

The 6,900-ft., Arab zone field was 
discovered in 1956. Since that time 
Aramco has kept one rig at work in 
the field. Khursaniyah is the second 
of three fields in a northern tier of 
development, both offshore and on 
land. 

Six producers have been drilled so 
far at Khursaniyah. Last week the rig 
was moving onto a new location for 
the seventh. 
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Arabian American's Growing Holdings 
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The initial 45,000-bbl. daily pro- 
duction from Khursaniyah could eas- 
ily push the potential from these 
northern fields past the 250,000 bbl. 
daily mark. 

The 32-well offshore field at Safa- 
niya to the north is producing only a 
fraction of its potential from 19 wells. 
This is just about 38,000 bbl. daily. 

But, the gas-oil separation facilities 
at Safaniya have been expanded to a 
design capacity of 175,000 bbl. daily. 
A Khursaniyah pump station on the 
Safaniya-Ras Tanura pipeline has al- 


ready been completed and is on a 
standby basis ready to move additional 
production to a terminal that is being 
expanded. Ras Tanura will soon be 
able to handle more than 1,000,000 
bbl. daily with ease. 

Manifa, offshore and just half way 
between Khursaniyah and Safaniya, is 
the newest of the three northern fields. 
It hasn’t even been tapped. Two wells 
have been completed in this new field 
A third is now being drilled from 
Aramco’s new LeTourneau platform. 

There is no current drilling at 
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Safaniya, The “Queen Mary,” the 
drilling tender used to develop Safa- 
niya, is being used at Manifa. 

Manifa 1 was completed in the 
Ratawi zone of the Yamama lime- 
stone, which produces in the Neutral 
Zone, but has never been commer- 
cially productive in other Saudi Ara- 
bian fields. The second Manifa well, 
6 miles to the south, was about 100 
ft. lower structurally. It was com- 
pleted in the Upper Ratawi 


To the south . . . In addition to the 
development drilling being carried on 
in the older fields to the south, 
Aramco has rigs running in one new 
field and in another which may or 
may not prove to be a northern ex- 
tension of the big Ghawar trend. 

At Khurais, a 5,200-ft., Arab zone 
field discovered in 1957, a rig is now 
at work on the fifth well. The newest 
field discovery is also the western- 
most in Saudi Arabia. It is more than 
60 miles west of Udhailiyah, almost in 
the center of the huge Ghawar trend. 

Two new wells completed last year 
in the Fazran area directly north of 
Ain Dar about 12 miles may prove 
to be a direct northward extension of 
the Ghawar trend, already more than 
160 miles long. Aramco says now it 
will take additional drilling to deter- 


mine whether this is an extension o1 


a separate producing area separated 
from Ain Dar by a saddle. 

Dammam, the country’s oldest field, 
is slowly but steadily declining. Daily 
production at this 1936 discovery has 
dropped more than 10,000 bbl. in the 
last 2 years. The 25-well field still 
produces about 37,000 bbl. daily. 

The same is largely true of the 
smaller Qatif field. Production from 
10 wells at Qatif has slipped from a 
little more than 36,000 bbl. daily in 
1956 to only 18,000 bbl. at present 

The big Ghawar field and nearby 
Abgaig are carrying Saudi Arabia's 
production load, but the two fields 
can do it with ease. Production from 
both varies with shipping, refining, 
and market demands, but Ghawar can 
account for 750,000 bbl. daily with 
little effort and Abgaiq accounts for 
another 285,000 bbl. 


Separation . . . These two big fields 
are equipped with a series of 100,000- 
bbl. daily gas-oil separators to remove 
the solution gas from crude before it 
goes into the pipeline system. There 
are three of these big separation units 
at Abgaig and eight at Ghawar. Flow 
lines from wells to the units are as 
long as 11 miles in some Cases. 

At Abgaiq the 500 psi. gas from 
the initial separation phase flows to 
a big injection station where it is 


compressed and reinjected. This gas- 
injection system is now being en- 
larged with a new 200,000 M.c.f. in- 
jection plant at Ain Dar 

With both plants in operation 
Aramco will be reinjecting more than 
60% of its daily production of gas 
Another 6% of produced gas is used 
for fuel. The remainder is flared. 


Stabilization . . . Final production 
step for the Abgaig and Ghawar sour 
crude is a trip through Abgaiq’s five 
stabilizer columns for removal of H.S 

The Abgaiq stabilizer plant can 
process 935,000 bbl. of sour crude 
daily, reducing the hydrogen sulfide 
content from 300 p.p.m. to 10 p.p.m 

From here the stabilized crude is 
moved either to the Ras Tanura re- 
finery or terminal or into Tapline. 

The Abgaiq pump station was orig- 
inally designed as the initial station 
on Tapline, but it is now a part of 
Aramco’s production system. Pump 
Station No. 4, as Aramco calls it, 
has two 6,500 and one 6,000-hp. 
steam-turbine pumps each capable ot 
moving 400,000 bbl. daily. Because 
the pipeline system has not yet been 
enlarged to handle this quantity of 
crude, much of this pumping capacity 
is still surplus. Maximum pipeline ca- 
pacity from the station is now about 
900,000 bbl. daily. 
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Soviet Line Will Supply Satellites Crude 


serving Czechoslovakia 
Hungary. 

The system is expected to open in 
1965 with an initial capacity of 100,- 
000-bbI. daily. Sponsor of the proj- 
ect is the Communist bloc’s Council 


RUSSIA definitely plans to build a 
crude pipeline from its Volga-Ural 
fields into Eastern Europe. 

There has been widespread rumor 
about the system, some of it well 
founded, some fanciful. But Russia 
has now released the first official 
map of the proposed system, and has 
revealed a few general details. 
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The 2,500-mile system will origi- 
nate near Kuibyshev fields east of the 
Volga River, and extend into Poland, 
East Germany, Czechoslovakia, and 
Hungary. The line will split into two 
branches west of the Dnepr River in 
Byelorussia (White Russia), with the 
northern section serving Poland and 
East Germany, and the southern 


and 


branch 


of Mutual Economic Assistance. Di- 
ameter of the line pipe was not re- 
ported. 
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BP Introduces Multigrade Pump to Europe 


THE FIRST multigrade gasoline 
pump which will automatically blend 
several different grades of fuels has 
invaded Europe. 

British Petroleum Co., Ltd., intro- 
duced the new type of pump to a 
number of its service stations in West 
Germany on trial. 

The new pump allows the West 
German motorist to choose between 
five blends ranging from 80 to 100- 
octane. The pump automatically de- 
livers the desired mixture and cal- 
culates the price. 

BP marketing officials report this 
multigrade pump is particularly suited 
to marketing in Germany because of 
the wide spread in octane require- 
ments of the different makes of cars. 

BP is the first oil company to use 
a mixer pump outside Canada and the 
U. S. The pump itself is being pro- 
duced by a German manufacturer. 
Sun Oil first introduced multigrade 
pumps at its U. S. East Coast sta- 
tions, and Imperial Oil is using them 
in Canada. 


AUTOMATIC MIX explained by BP attendant to German motorist. 





Oil Firms Face Labor Dilemma 


... in trying to hire Venezuelan-born professionals. Big 


reason is lack of candidates, but outlook slowly improves. 


OIL companies pressed to hire 
more Venezuelan-born professionals 
are having a hard time finding candi- 
dates for jobs. 

Some companies have been under 
pressure and congressional criticism 
for allegedly not hiring enough local 
professionals and for bypassing Vene- 
zuelans when promotions are made. 

Part of the stir is probably due to 
freedom now enjoyed under the new 
government (OGJ, May 18, p. 181). 
But the fuss has prompted Creole 
Petroleum Co. to hand out a report 
to Venezuelan personnel explaining 
why it-does not hire more local peo- 
ple for technical jobs. 

Company arguments in a nutshell 
are that there are just not enough 
Venezuelan technical personnel, and 
that few Venezuelans can be found 
who are willing to leave Caracas and 
Maracaibo to work in the oil fields. 


Those available Out of a re- 
ported 18,000 students in Venezuelan 
universities, plus several thousand 
Venezuelans studying in U. S. schools, 
only. a comparative handful will 
graduate with specialties of interest 
to the oil industry. 

This vear’s graduating class. will 
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have only about eight geologists, six 
chemical, nineteen electrical, and 
five mechanical engineers. There will 
be no petroleum engineers. The num- 
bers will be higher next year, but 
still small, with sixteen geologists, 
one chemical, twenty-seven electrical, 
seven mechanical, and eleven petrole- 
um engineers. 

Creole said that it has hired 236 
graduates of Venezuelan universities 
in the last 5 years. There are now 
366 Venezuelan university graduates 
on its payroll, comprising 28% of its 
personnel holding degrees. Eight years 
ago there were 147 local graduates 
on the payroll, which at that time 
was 23% of the total. 

The proportion of Venezuelans in 
staff category jobs has increased 
faster. There were 442, or 26% in 
this classification in 1950. Today, 
1,036 Venezuelans hold staff jobs, 
which is 43% of the total. 


Australian Search Expands 
EXTENSIVE exploration work on a 
35,000-sq. mile area in southwest 
Queensland, Australia, and a 29,500- 
sq. mile section in southeast Queens- 


land will be undertaken by Phillips 
Petroleum Co. and Sunray Mid-Con- 
tinent Oil Co. 

All shares of the Oklahoma Aus- 
tralian Oil Co., subsidiary of Lucky 
Strike Drilling Co., which held an 
authority to explore on the conces- 
sion of 35,000 square miles, have 
been purchased by Phillips-Sunray. 

The two companies also are ac- 
quiring a 50% interest in 29,500 
square miles in the Moreton district 
of Southeast Queensland, now held 
by Lucky Strike. A 6,500-ft. well will 
be drilled on the South Moreton anti- 
cline, 30 miles south of Brisbane. 

Phillips will be operator of the ex- 
ploration programs. 


Refinery Site Purchased 
FIVE West German refiners are ac- 
quiring a site for a refinery to be fed 
by the proposed crude pipeline from 
the Mediterranean. 
The firms are buying a 940-acre 
tract at Karlsruhe, a border town near 


the Rhine River. Plans are to build 
a 40,000-bbl. plant. 

Completion is scheduled for early 
1963. 

A new company, Oberrheinische 
Mineral Oelwerke G.m.b.H., has been 
organized to operate the plant. Own- 
ers are Deutsche Erdoel, A.G., with 
25%; Gelsenberg Benzin, A.G., and 
Mobil Oil, A.G., 2242% each; and 
Wintershall, A.G., and Scholven Che- 
mie, A.G., 15% each. 





World Output Hits New All-Time High 





* Middle East accounts for March record with ; TREND OVER THE LAST YEAR 





Western Total Free 


U. S. holding own as Canada and Venezuela slip. Ong 


FREE-WORLD CRUDE production in March was at a record 1958 


high for the fifth consecutive month. 


less U.S. East outside U.S. 


March 3,652.6 4,257.2 8,627.1 


The increase resulted from another peak month in the Middle April 3,613.5 4,109.2 8,528.0 
East, where output passed 4.6 million barrels daily. In the Western May 3,582.9 4,087.8 8,468.2 
Hemisphere, U.S. operators produced about the same amount of crude June 3,678.0 4,156.8 8,654.2 
as in February. Output in Canada dropped by about 77,000 bbl. July 3,777% 4,247.2 8,832.6 
daily. In Venezuela, output slipped back below 3 million barrels daily. August 3,828.4 4,334.0 8,971.5 

Getty Oil Co. and American Independent Oil Co. produced more September 3,769.8 4,535.2 9,120.8 
than 100,000 bbl. daily for the entire first quarter in the Neutral Zone. October 3,891.3 4,482.3 9,177.5 
March output was a record 110,500 bbl. daily. Output in Iran also November . 4,037.8 4,472.1 9,309.5 


was at a record level. 


Russia says it produced 29.8 million metric tons the first quarter, 1959 


equal to about 2,420,000 bbl. daily. 


December 4,119.9 4,446.2 9,371.4 


January 4,311.6 4,369.3 9,449.5 
February 4,453.9 4,426.1 9,649.7 
March 4,240.5 4,634.2 9,699.6 





World-Wide Crude Production: Daily Average in Thousands of Barrels 





Country— Mar. 1959 Feb. 1959 Mar. 1958 
Western Hemisphere 
Argentina 126.7 126.7 92.3 
Bolivia 9.1 9.1 9.7 
Brazil 53.8 53.8 45.1 
Canada 500.0 577.0 466.4 
Chile 15.7 15.7 14.5 
Colombia 138.1 138.1 127.3 
Cuba 0.4 0.4 1.1 
Ecuador 8.1 8.1 8.8 
Mexico 270.0 270.0 250.5 
Peru 49.3 49.3 45.2 
Trinidad 109.8 109.8 99.6 
Venezuela 2,959.5 3,095.9 2,492.1 


Total 4,240.5 4,453.9 3,652.6 


Europe 
Austria 45.4 46.4 55.2 
France 28.7 28.3 26.8 
West Germany 94.6 92.6 82.0 
Italy 32.9 27.6 31.6 
Netherlands 33.4 33.4 28.6 
United Kingdom 1.7 1.7 1.7 
Yugoslavia 10.7 9.6 8.4 


Total 247.4 239.6 234.3 

Middle East 
Bahrain 45.1 45.1 37.5 
lran* 977.0 829.0 851.0 
lraq** 792.3 807.1 652.9 
Israel 2.0 2.0 1.2 
Kuwait ,363.6 1,342.3 1,393.3 
Neutral Zone 110.5 105.7 78.0 
Qatar 177.7 176.4 185.8 
Saudi Arabia 1,159.5 1,112.0 1,051.0 
Turkey 6.5 6.5 6.5 


Total 4,634.2 4,426.1 4,257.2 


Country— Mar. 1959 Feb. 1959 Mar. 1958 





Other Asia 
British Borneo 107.0 107.0 
Burma 10.5 10.5 
India 8.5 8.5 
Indonesia 340.0 290.0 
Japan 7.3 7.3 
New Guinea 5.1 5.1 
Pakistan 5.9 5.9 





Total 484.3 434.3 


Africa 
Algeria 
Angola 
Egypt 
Gabon 
Morocco 
Nigeria 





Total 


Free World 
Foreign 9,699.6 9,649.7 8,627.1 
United States 7,188.0 7,187.0 6,273.0 





Total 16,887.6 16,836.7 14,900.1 


Communist Countries in Soviet Orbit 
Romania 235.0 235.0 229.0 
Russia 2,420.0 2,420.0 2,260.0 
Others 60.0 60.0 60.0 


Total 2,715.0 2,715.0 2,549.0 





WORLD TOTAL 19,602.6 19,551.7 17,449.1 





*Includes estimated 5,000 bbl. daily from Naft-i-Shah field 
not operated by consortium companies. **Includes estimated 3,300 
bbl. daily from Naft Khaneh field, operated by Iraq government 
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Figures are from reliable industry reports or government sources 
Estimates are made where complete reports are lacking 
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HERE ARE THE BEST of the many fine papers delivered at the World 
Petroleum Congress in New York last week. Journal editors have been 
poring over program, abstracts, and copies of papers for the past 2 or 
3 months. Result is 42 pages devoted to new developments in oil-field 
and processing operations. Significant articles on exploration, drilling, 
production, pipelining, field processing, refining, and petrochemicals 
show the industry's progress on all fronts. 


Salt-Dome Exploration in U. S. Gulf Region _. 
Soviets Look at Direct Oil Detection 

Exploration Tomorrow ... And Beyond 

What's the Score on Neutron Logging? 

We’re Still Learning About Air and Gas Drilling 
Results of Gas Injection in Lake Maracaibo . . 
Foreign Drilling Contracts Are Different . 

How USSR Has Doubled Production in 5 Years 
Synthetic Pipeline Coatings Are Promising ._. . 
Scheduling and Control of Multiple Pipeline Tenders 
Sulfur Recovery from Refinery Gases 

Selective Adsorbents Upgrade Gasoline _ . 
Hydrogenation—Here Today and Here Tomorrow _. 
The Oxo Process Today 
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FIVE SALT-DOME BASINS of the Gulf Coast region of the United States are shown here. 
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A geological appraisal of present and future 


Exploration techniques on salt domes 
of the gulf region of the U. S. 


THE FUNDAMENTAL BASIS upon 
which intelligent exploration of salt 
domes must be conducted is a knowl- 
edge of the geological history of the 
specific dome being prospected and 
the effect of the domal uplift on the 
immediate area of the dome. Every 
tool at the geologist’s command must 
be utilized in interpreting these geo- 
logic conditions. 

Although geophysics was very im- 
portant in the history of salt-dome ex- 
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ploration prior to World War II, sub- 
surface studies are becoming increas- 
ingly more important each year. It 
has been through the use of subsur- 
face tools, such as the electric log, 
dipmeter, micropaleontology, etc., that 
geologists have been able to study 
the geology of many salt domes in 
sufficient detail to interpret the his- 
tory of growth of the individual 
domes, and to understand the result- 
ing structural and sedimentational 
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complexities. It is studies of this type 
that have resulted in the discovery 
of the large reserves of oil and gas 
that have been found on these struc- 
tures in recent years. It is safe to 
say that half the oil and gas discov- 
ered in the Texas- Louisiana Gulf 
Coast within the past decade has been 
associated with previously known salt 
domes. Oil reserves ranging from tens 
of millions to hundreds of millions of 
barrels have been found at Lake 
Washington, Weeks Island, and many 
other domes in South Louisiana, and 
at South Liberty, Hull, Boling, and 
many others in Texas. 

Fig. 1 shows the five salt dome 
basins of the gulf region with which 
this paper is primarily concerned. 

Present Exploration Techniques 

Present exploration techniques are 
based on analyzing all of the avail- 
able geological and geophysical data 
and arriving at a reasonable interpre- 
tation of the geological history of the 
particular dome to be explored. 

The rise of a salt stock takes place 
largely through a series of pulsations 
or periods of movement that are sep- 
arated by the periods of quiescence 
with little or no movement. Some salt 
stocks apparently rise rather slowly 
and at a fairly even rate through the 
sediments, but these are in the minor- 
ity. The pulsating rise of a salt stock 
through a series of greatly varied 
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depositional environments results in 
an interrelation cf structure and sedi- 
mentation that produces some of the 
most complex geological conditions 
known to petroleum geologists. 

A series of unconformities and dis- 
conformities are always found to be 
associated with a salt dome. In many 
cases, unconformities that are recog- 
nizable regionally are greatly accen- 
tuated in the area affected by the salt 
movement. In other cases, purely 
local unconformities result from the 
pulsating movement of the salt intru- 
sion. The area covered by these local 
unconformities is in inverse ratio to 
the dip of the flank beds; that is, the 
lower the dip of the flank beds, the 
larger is the area covered by the un- 
conformity. 

The time of movement and rapid- 
ity of movement is not the same for 
any two salt domes, so that each dome 
must be studied separately. Unrelated 
fault systems occur beneath each un- 
conformity and greatly complicate 
both the structural and stratigraphic 
interpretation. 

Detailed studies of the geological 
history of a large number of salt 
domes have shown that each dome 
must be considered individually, and 
that no blanket assumption as to the 
structural and sedimentational rela- 
tionships can be made. A great range 
in the rate of dip of the sedimentary 
beds is found on the flanks of domes, 


MOSS BLUFF 





REPORT: World 
Petroleum Congress 





SCHEMATIC re- 
gional map and 
cross-section of 
three salt domes 
in the Texas Gulf 
Coast showing the 
effects of domal 
growth and rim 
synclines on the 
area of uplift of 
each dome. Area 
of uplift for each 
dome is shown in 
heavy dashed 
lines. Fig. 2. 





and on different flanks of the same 
dome. The rate of convergence of the 
various stratigraphic horizons will 
range greatly from one dome to 
another, and since the rate of con- 
vergence controls the rate at which 
dip the beds increases with depth, 
the rate of increase of dip has a wide 
range. 

On some domes, shallow horizons 
show little or no disturbance while 
deeper beds have high dip angles. On 
other domes, there is very little con- 
vergence, and the deeper beds lie 
roughly parallel to the shallow beds. 
These great variations are caused 
largely by differences in time of move- 
ment of the salt stock, speed of growth 
or movement of the salt stock and the 
rate of sedimentation during growth. 
It is not uncommon to find two domes 
located on strike 3 to 5 miles apart, 
yet having an entirely different geo- 
logic history and, therefore, entirely 
different structural and sedimentation- 
al relationships. To properly under- 
stand the history and effect of dome 
growth, these relationships for each 
individual dome, must be studied in 
detail from cross-sections, and struc- 
tural and isopach maps made on as 
many stratigraphic horizons as pos- 
sible. 

Using the generally accepted def- 
inition of a stratigraphic trap, that 
is “one in which a variation in stratig- 
raphy is the chief confining element 
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in the reservoir which traps the oil” 
the flanks of salt domes are considered 
to constitute essentially a series of 
stratigraphic traps, even though a 
variety of structural traps are gen- 
erally present. Most of the oil in in- 
dividual reservoirs around salt domes 
is trapped by sand pinchouts resulting 
from thinning of the sand toward the 
dome, penetration of the sand by the 
salt stock or accompanying shale 
sheath, or truncation of the sand and 
overlap by a younger impermeable 
bed. 

If a period of salt movement has 
been rapid, the flank beds will gen- 
erally be dragged up sharply and have 
very steep dips in the vicinity of the 
salt plug. In such cases, truncation and 
overlap result in traps being formed 
so that the basal sands form a trap 
adjacent to the salt with each suc- 
cessively younger reservoir bed being 
located farther out from the salt plug. 
The productive areas of each such 
trap are generally relatively small, but 
may be very prolific because of thick 
oil columns. 

In a case of relatively slow growth 
during deposition, the upstructure 
limits, or pinchouts, of each succes- 
sively younger reservoir bed will gen- 
erally be nearer to the dome with 
the basal sands forming a trap farthest 
away from the salt. With many varia- 
tions in the wide range between these 
two examples, it becomes increasingly 
apparent that intelligent exploration 
of a salt dome must necessarily be 
based upon an understanding of the 
detailed geologic history of the par- 
ticular dome. 

Chis discussion has dealt primarily 
with the geological approach recom- 
mended for the study and exploration 
of salt domes. However, one must not 
decide to explore salt domes promiscu- 
ously, but rather must choose the salt 
dome or domes to be explored. 

Recent studies have demonstrated 
that the amount of oil accumulation 
on a salt dome has a direct relation- 
ship to the amount of uplift and the 
area of uplift of the surrounding sedi- 
mentary beds. The amount of uplift 
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is measured on a single bed and repre- 
sents the distance the bed has been 
uplifted above regional normal by the 
salt plug. The area of uplift is the 
area in which the surrounding sedi- 
ments have been uplifted by the salt 
plug. All of the highly productive 
salt domes have large areas of uplift 
resulting in a very large oil catch- 
ment area. Fig. 2 shows the concept 
of the area of uplift around the Bar- 
bers Hill, Lost Lake, and Moss Bluff 
salt domes of Chamber County, Texas. 
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COMPUTATION of area-uplift factors for Spindletop and Long Point salt domes. 


Fig. 3. 


136 


The Barbers Hill dome, with a large 
area of uplift, has produced more than 
100 million barrels of oil while Lost 
Lake and Moss Bluff, with small areas 
of uplift, have produced less than 5 
million barrels of oil. 

An “area-uplift” factor has been de- 
veloped for use in comparing similar 
salt domes. The factor is derived by 
multiplying the average amount of 
structural uplift of a particular hori- 
zon in feet by the area affected by 
the uplift in square miles and dividing 
the product by 100. The computation 
of this factor for the Spindletop and 
Long Point salt domes is illustrated 
in Fig. 3. Fig. 4 shows the area-uplift 
factor plotted against cumulative pro- 
duction to January 1, 1958, for 24 
salt domes located in the Texas-Gulf 
Coast. 

Based on these studies, it is obvious 
that in a given area with practically 
the same stratigraphic section, salt 
domes with the larger areas and 
uplift should be prospected first. 
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Most of the domes in the Texas- 
Louisiana Coastal Plain have been 
explored to a sufficient extent to 
make available enough subsurface geo- 
logical information to interpret the 
geological history of the dome. While 
seismic data are often useful in con- 
nection with the interpretation of the 
history of domes in this category, 
such data must be discounted if it is 
found to conflict with the subsurface 
data. The complexity of the structure 
variations in the sedimentation of the 
beds around a salt dome usually re- 
sults in the seismic picture being only 
a generalized portrayal of the shape 
of the over-all structure. 

In studying the flanks of a dome 
on which a large number of wells 
have already been drilled, a series of 
structural contour maps should be 
made on each stratigraphic unit from 
the surface down to the deepest map- 
pable horizon. These maps should be 
supplemented with a series of cross- 
section. Paleontology used in con- 
junction with electric logs is of the 
utmost importance and should be 
studied intensively. Special care should 
be used in correlating the paleontologi- 
cal and electric-log markers in the 
cross-sections, so that the presence of 
local unconformities may be noted. 

The degree of truncation of the 
beds beneath local unconformities 


may be of special significance. The 


distinction as to whether the flank 
beds have been uplifted and then 
truncated, or merely thin or thicken 
toward the salt plug, will in a large 
measure determine the location of test 
wells. 

The structural mapping of various 
stratigraphic units may indicate the 
existence of “fossil structures” as de- 
scribed by Atwater and Forman. The 
centers of most of the known salt 
plugs moved in one or more direc- 
tions during growth, and may leave 
structurally high areas at locations not 
now peripheral to the present posi- 
tion of the salt plug. These residual 
or “fossil” structures frequently result 
in the most highly productive areas 
of the dome flanks. 

In prospecting the salt domes where 
there is littlke or no subsurface con- 
trol, geophysics must be employed to 
outline the salt plug and to determine 
the approximate area of uplift. The 
approximate outline of the salt plug 
can often be inferred from the re- 
sults of reflection seismic work around 
the dome flanks. This data will gen- 
erally be sufficient to warrant the 
location of the first test well. De- 
tectors can then be suspended in this 
well bore, and a number of shots set 
off on the surface. The general con- 
figuration of the salt mass and the 
presence or absence of salt overhang 
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can be determined by this method. 
The method becomes more accurate 
as more wells become available for 
the suspension of detectors. How- 
ever, possibly a more accurate way to 
determine salt configuration with one 
well, is to drill the well near the cen- 
ter of the salt plug to the depth to be 
prospected, and use this well for the 
detectors. This method is very ex- 
pensive since it means the drilling of 
a relatively unnecessary dry hole. 

Once the salt configuration, the 
area and amount of uplift, and the 
approximate dip of the flank beds 
have been determined by seismic and 
other data, and the stratigraphic sec- 
tion has been determined by a well 
drilled on the flank for use in the 
seismic work, the geologist must cor- 
relate all of these data and attempt 
to interpret the geological history of 
the dome. Careful attention should be 
given to the seismic cross-sections 
after correlation with the well log, 
and an attempt made to locate all un- 
conformities and to determine the rate 
of dip and thinning of the various 
stratigraphic units. This study will 
reveal the most likely place for oil 
accumulation around the salt dome. 

The methods outlined above in- 
volve considerable time and expense. 
However, in the opinion of the writ- 
ers, the expense involved in obtaining 
this information is well worth while 
and will generally result in a saving 
in the over-all exploration program. 
Certainly, this program will give the 
operator a better chance of finding 
oil than the promiscuous drilling of 
wells in the vicinity of the dome. 

Geologists who have made a study 
of salt domes will probably agree that 
no operator should undertake an ex- 
ploration program on salt domes if 
he is easily discouraged. Certainly 
there is an economic limit to the 
amount of money that an operator 
can afford to spend on one prospect, 
however, one should not plan to drill 
less than five exploratory wells around 
a relatively unexplored salt dome 
and, these five wells may result in dry 
holes but may supply geological in- 
formation that will warrant even 
more drilling. 


Future Exploration Techniques 


A combination of new geological 
and engineering concepts will govern 
the future exploration of salt domes. 
Successful exploration will depend on 
the geologist, geophysicist, micro- 
paleontologist, and petroleum engineer 
working together, virtually as a com- 
mittee. Deeper drilling will be the 
keynote for testing the outer flanks 
of these structures, and engineering 
factors pertinent to such deep holes 
will determine the depths of these 


wells. 

It is hoped that geophysics will, in 
the future, be of more value in in- 
terpreting the structural conditions of 
the outer flank areas of salt dome 
structures. Present reflection seismic 
techniques offer only a rough outline 
of the area of domal uplift and an ap- 
proximation of the dip of the beds 
around the flanks of the dome. The 
writers have found reflection seismic 
data, as presently interpreted, to be 
of little value for the mapping of un- 
conformities, stratigraphic traps, or 
the unrelated fault systems found in 
beds of different ages on the flanks 
of salt domes. Despite the claims of 
many of the geophysicists who are 
now doing reflection seismic work on 
the flanks of salt domes, the writers 
have never seen a seismic map of a 
dome flank that came close to por- 
traying the actual structural conditions 
as interpreted from data from wells 
drilled following the seismic work. 
The principal reasons for this may be 
that the interpreters of the seismic 
data do not have a clear understand- 
ing of the principles of salt-dome 
growth. An experienced salt-dome 
geologist should participate with the 
geophysicist in the interpretation of 
the seismic data. It is hoped that in 
the future, geophysicisis will play a 
more important part in accurately in- 
terpreting the geological complexities 
associated with a domal uplift. 

Too much emphasis is often placed 
on correlation of electric logs for all 
geologic and structural interpretation 
on salt domes. Micropaleontology is 
extremely important for wells drilled 
on domal uplifts. Uncomformities and 
faults not determinable with electric 
logs alone, can frequently be found 
by using micropaleontology. 

In summary, future. exploration 
techniques on salt domes will be based 
on improved geophysical methods and 
their specific application to the flanks 
of salt domes, and upon the use of 
the vast amount of additional subsur- 
face information that becomes avail- 
able each year. Constant revision of 
maps and cross-sections and the prep- 
aration of elaborate three-dimensicnal 
diagrams are necessary to determine 
the interrelation of structure and sedi- 
mentation in the subject area, and to 
determine the distribution of faults, 
the extent of unconformities and the 
location of stratigraphic traps. A more 
thorough understanding of the sedi- 
mentational history of salt domes as 
affected by structural growth will re- 
sult in a more accurate interpretation 
of the growth history of domal uplifts, 
and should be the goal of future 
studies. All of these data properly 
evaluated, will furnish the clues for the 
location of new oil and gas reserves. 
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Exploration tomorrow 


THIS ARTICLE is an attempt to 
look into the future and predict those 
techniques, concepts, and factors that 
will most likely guide and control pe- 
troleum exploration in the 1960's. In 
the absence of a “crystal ball” any 
predictions must of necessity be 
based on the assumption of an ex- 
tension of the present economic and 
scientific environment. 

Except for some major change in 
the trend of our economic and scien- 
tific environment, we may then an- 
alyze the outlook for exploration un- 
der three general headings, (1) Tech- 
nology, (2) Concepts and principles, 
and (3) Exploration climate. 


Technology ... We are now, and have 
been, finding petroleum under our 
present technology at a rate adequate 
to meet our over-all growing needs; 
we may expect, therefore, that much 
of our current technology will find 
a place in the exploration pattern of 
the future. The particular technologies, 
however, that seem to offer the most 
promise of usefulness to the explora- 
tion operations of the future may be 
expected to center around such prob- 
lems as (1) better correlations, (2) 
more and better data on fluid condi- 
tions underground, (3) more drilling 
for purely stratigraphic control, and 
(4) better oil and gas identification. 


Exploration concepts and principles 
- . » More precise and complete data 
are only the beginning; theories and 
concepts must also grow to utilize this 
better information. Right now we 
probably have enough data on the 
files to support a number of new con- 
cepts and theories; the problem is how 
should we direct our thinking so that 
concepts may develop that will lead 
us into new petroleum discoveries? A 
preoccupation with purely structural 
traps has characterized our past think- 
ing, even though a large part of the 
world’s oil has been and will be found 
in traps that are predominantly non- 
structural. It seems obvious that the 
general direction of our thinking will 
have to shift toward the realm of 
stratigraphic and fluid phenomena. 
More specifically, there are several 
channels along which we may even 
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now expect our thinking to develop 
so that we may more effectively uti- 
lize the better data that are already 
available. These are: (1) Better un- 
derstanding of geologic history, (2) 
more appreciation of the geology of 
the fluids in the earth, (3) increased 
emphasis on the elements that form 
stratigraphic-type traps, and (4) better 
correlation between geology and geo- 
physics. 


Exploration climate . . . The intensity 
with which exploration is carried out 
depends a great deal on the political 
and economic climates that prevail. 
These determine the incentives for 
exploration, and where the incentives 
are weakened, exploration is curtailed. 
A few of the factors that could greatly 
modify exploration in any region in- 
clude (1) supply vs. demand, (2) com- 
petition vs. monopoly, and (3) polit- 
ical. Factors such as these, in fact, 
may far outweigh any of the technical 
elements that can be envisioned for 
the future. 


Conclusion . . . We might summarize 
our look into the future of petroleum 
exploration by concluding that if our 
present economic and political climate 
persists, we may look forward to an 
orderly advance in our present tech- 
nology and theory. So far they have 
been good—and adequate. Emphasis 
in technology will probably be toward 
more precise, more accurate, and more 
detailed data, especially stratigraphic 
and fluid data. Future exploration 
should involve more drilling for purely 
stratigraphic reasons. The emphasis in 
theory will probably be toward closer 
integration of the total geologic pic- 
ture. This will revolve around more 
complete geologic history, better un- 
derstanding of underground fluids, 
and a search for traps instead of mere- 
ly structures. Any change in the eco- 
nomic or political climate of an area 
results in changes in exploration; the 
more incentive and the more freedom 
there are to explore, the faster and 
the earlier will new concepts develop 
and discoveries be made. 


Soviets look at 
direct oil detection 
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THE REPORT gives the results of 
comprehensive researches carried out 
during recent years in the USSR on 
the development and application of 
geochemical, biochemical, and radio- 
metric methods of prospecting and ex- 
ploring oil and gas fields. 

The direct geochemical indications 
of oil and gas considered are: natural 
oil gases, bitumens, bacteria-assimilat- 
ing migrating hydrocarbons and other 
indications due to the effect of migrat- 
ing gases on the surroundings, as well 
as organic substances of crude-oil 
origin dissolved in underground wa- 
ters. 

Extensive research on gaseous, 
bacterial, and other geochemical 
anomalies under various geological 
conditions (geosynclinal areas both of 
the platform and the transitional type) 
revealed the relationships of distribu- 
tion of geochemical anomalies at 
various stratigraphic levels of sections 
and their relation to the deep sources 
of migration. The data on the forms 
of gaseous and bacterial anomalies 
and on the conditions of their forma- 
tion are generalized. 

Results are given of practical work 
involving the use of gaseous and 
microbiological surveying, gas log- 
ging, and other methods of explora- 
tion. 

Analysis of the effectiveness of 
direct oil and gas-detecting methods 
shows that under favorable geological 
and geochemical conditions the pro- 
portion of correct predictions is as 
high as 70%. For more extensive 
practical application of direct methods 
in oil and gas prospecting it is recom- 
mended: (1) To select objects of in- 
vestigation more carefully; (2) to in- 
crease the depth of sampling in 
platform districts; (3) to make exten- 
sive use of structural exploratory and 
seismic wells for gasometric surveying, 
and (4) in new regions to carry out in 
the reconnoitering stage primarily 
regional gas microbiological and other 
investigations on soils and under- 
ground waters of the upper sedimen- 
tary layer. 

Gas-logging techniques involving 
the use of chromatographic analysis 
are described. 

Direct methods deserve wider ap- 
plications in prospecting for oil and 
gas deposits, especially in new regions; 
also further research is needed to im- 
prove these methods. 
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What's the score on 


NEUTRON LOGGING? 


Now about 20 years old, this tool is sprouting a new and in- 


teresting development—the accelerator neutron source. Here’s 


the story of it, and of other advances of the past 4 or 5 years. 


NEW TECHNIQUES and instrumen- 
tation have been developed for nu- 
clear logging since the last World Pe- 
troleum Congress. It is the purpose of 
this paper to briefly review these and 
to discuss in some detail the newest 
and most promising development— 
the accelerator neutron source and its 
application to oxygen-activation log- 
ging. 

When nuclear logging was first 
commercially offered about 20 years 
ago it represented the greatest ad- 
vance in the industrial application of 
nuclear instrumentation up to that 
time. The speed with which precise 
measurements of the natural radioac- 
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tivity of rocks could be made was far 
superior to equipment in most univer- 
sity laboratories. Measuring at the end 
of a cable 2 or 3 miles long, at the 
temperatures and pressures common 
in oil wells, was truly a triumph of in- 
strumentation. 

Since then, well logging has kept 
pace with the advance of nuclear sci- 
ence and engineering. Today, after 
some 250,000 nuclear logs have been 
run commercially, no one stands in 
awe of the task of running increasingly 
more complex nuclear apparatus in 
the deepest and hottest bore holes. 
The accuracy and reproducibility of 
measurements have steadily increased, 
and there has been a growing demand 
for logs which can be interpreted even 
more precisely in terms of porosity, 
fluid saturation, and other formation 
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parameters. It is in this latter field 
that nuclear logging has progressed in 
recent years and is destined to make 
even greater strides in the future. 


Recent Improvements 


Improvements in the last 4 years 
may be classed in two categories: new 
and improved apparatus, and new 
techniques. 

Advancements in apparatus include 
particularly the following: 

1. Properly engineered scintillation- 
counter-type instruments. 

2. Improvement in quality and va- 
riety of neutron sources. 

3. Development of a gamma-gam- 
ma density logging tool with absolute 
density calibration. 

4. Adaptation of a variety of im- 
proved radiation detectors, permitting 
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CORRELATION of an oxygen-activation log with conventional gamma ray, neutron, and cali- 
per logs is shown here. The logs were made in a 6'2-in. water-filled open hole with an ex- 
perimental accelerator logging 
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a greater variety of logging measure- 
ments. 

5. Introduction of 
tools (194 and 1% in. 
for through-tubing work. 

6. Development of gamma-ray in- 
strumentation rugged enough for use 
attached to a perforating gun. 

Among the new techniques which 
will have important future application 
we may list 

1. Flowing-neutron logs. The tech- 
nique of comparing two logs of a well, 
one made while it is shut in and the 
other while it is flowing, the differ- 
ences the two permitting 
identification of zones where gas, oil, 
and water enter the borehole 

2. Cement-top location. The tech- 
nique of locating the top of a cement 
column through casing by means of a 
gamma-gamma measurement run in 
combination with a neutron log 

3. Multispaced-neutron The 
technique of comparing two logs run 
with identical detectors spaced differ- 
ently from the neutron source. Due to 
the differences in sampling depth and 
differences in response to formation 
properties the combination provides 
additional information particularly 
useful, in areas, for identifica- 
tion of gas zones. 

4. Chlorine detection. The tech- 
nique of comparing two neutron logs 
made with instrumentation arranged 
to have different response to chlorine. 
The two curves, when normalized in 
fresh-water zone, show a 
separation in brine- 
formations 
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in diameter) 
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Particle Accelerator 


One of the most widely publicized 
developments in bore-hole instrumen- 
tation in recent years has been the 
accelerator-type neutron source. Al- 
though no routine logging service em- 
ploying this type of source has been 
thus far offered, it now is clear that 
commercial accelerator logs will be- 
come generally available. Field tests 
have corroborated predictions that this 
tool should be capable of locating oil 
in place. 

Whether or not commercial acceler- 
ator logs can reliably identify oil in 
situ will depend partly on the quality 
of the logging-tool instrumentation 
and partly on the wisdom of the basic 
approach which the various designers 
may have chosen. No doubt a variety 
of logging methods will be tested; it 
is already known that a variety of 
designs for the neutron source itself 
have been developed. 

A logging system capable of pre- 
cise, reliable measurements with an 
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accelerator-type source is necessarily 
more complex than conventional neu- 
tron-logging equipment, and nothing 
less than the most careful engineering 
design will be adequate for a success- 
ful accelerator logging instrument. 

Perhaps no wire-line logging tool 
has been longer in development, or 
costlier, than the accelerator logging 
instrument. Serious work on this proj- 
ect was under way in this country at 
least as early as 1949; and for the 
past 6 or 7 years intensive research 
and development work has been car- 
ried on by several oil-company and 
service -company laboratories. Al- 
though before 1948 accelerator 
sources employing the DD reaction 
were being considered, the develop- 
ment of a source of this type for well 
logging was not seriously attempted. 

However when the reaction of deu- 
terium with tritium producing 14 mil- 
lion electron volts (m.e.v.) neutrons 
became known, and was found to be 
some 300 times more prolific a neu- 
tron source than the DD reaction, it 
became evident that a_ well-logging 
source would be possible. 

It was not possible to predict ex- 
actly the cost of such a development, 
nor the commercial success it might 
attain. But the technical advantages 
of such a unique neutron source were 
obvious: 

1. Such a source could be turned 
off when not in use and would be 
safe to handle when not operating. 

2. The so-called DT neutrons from 
the source would all have substantial- 
ly the same energy, 14.3 m.e.v. 

3. DT neutrons have a greater 
range through hydrogenous material 
and would permit measurements deep- 
er into the formations. 

4. DT neutrons, due to their higher 
energy, can excite both carbon and 
oxygen in ways that make it possible 
to detect them. 

5. The DT neutron reaction pro- 
duces no gamma radiation in the 
source. Thus a basic limitation in 
neutron-gamma logging with conven- 
tional sources is eliminated. 

6. An electrical or electromechani- 
cal source can be pulsed or modu- 
lated, permitting measurement of 
transient phenomena. 


Research and Development 

Since the over-all objective was to 
produce a commercial well-logging in- 
strument, development of the neutron 
source itself was only one phase of 
the problem. In addition it was neces- 
sary to develop complementary sub- 
surface instrumentation for logging 
with such a source. This of course en- 
tailed research relating to all the vari- 
ous nuclear processes and techniques 
by which DT neutrons might be em- 


ployed in useful well-logging methods. 

In developing the neutron source 
the aim was toward a device compati- 
ble with normal logging equipment 
with respect to instrument diameter, 
power consumption, and signal trans- 
mission. For example, no source built 
by Well Surveys, Inc. has been more 
than 3 inches in diameter (exclusive 
of the pressure housing for the log- 
ging instrument) nor has the power 
required by the source ever been 
more than 100 watts. Throughout the 
development, emphasis has been on 
the ultimate need for a rugged, reli- 
able, long-lived device capable of op- 
erating at high temperatures and re- 
quiring a minimum of power. 

It was recognized that a DT source 
would permit new measurements and 
that it would be desirable to make 
several logs simultaneously. In order 
that multiple logging channels could 
be accommodated, circuitry had to be 
devised which would save both space 
and power, in order to provide the 
neutron source with its required share 
of both. 

To carry on the experimental log- 
ging research before prototype bore 
hole sources became available a lab- 
oratory was equipped with a half-mil- 
lion-volt Van de Graaff 
Investigations were conducted to de- 
termine what types of logging meas- 
urements should be later undertaken 
in test pits and wells using bore-hole 
instrumentation. Since 1953 many log- 
ging methods have been studied with 
this facility. One of the first to be in- 
vestigated intensively, and the only 
one which will be discussed in this ar- 
ticle, was the detection and quantita- 
tive measurement of formation oxy- 
gen by means of the “oxygen activa- 
tion” log. 


accelerator. 


Oxygen Activation 


The oxygen-activation log is based 
on the detection of gamma rays from 
induced radioactivity produced in the 
formation by bombardment with fast 


neutrons. Various elements may be 
detected by the same general method, 
but oxygen has the unique property, 
among the common earth elements, of 
reacting to produce an isotope which 
can readily be distinguished from any 
other induced activity in the rock. 
The reaction is O'* (n,p) N'®, which 
is only possible when the neutron en- 
ergy exceeds about 10.6 m.e.v. and 
therefore cannot be initiated by neu- 
trons from a conventional source. N*® 
has a half life of 7.3 seconds and 
emits gamma rays of 16.3 m.e.v. en- 
ergy or more in about 75% of its dis- 
integrations. No other isotope with 
disintegration energy higher than 
about 2 m.e.v. is produced in appreci- 
able quantities in common rocks. 


THE OIL AND GAS JOURNAL 





REPORT: World 
Petroleum Congress 





Therefore, the measurement of oxy- 
gen activation is an unambiguous in- 
dication of oxygen abundance. 

In oxygen activation logging, the 
log deflection is not simply propor- 
tional to oxygen abundance; it is also 
related to the neutron-moderating 
properties of the formation, i.e., the 
atomic weights of constituent ele- 
ments, and to the mass absorption 
coefficient for the detected gamma 
rays. For this reason one cannot 
easily calculate the exact log response 
of various porous and nonporous for- 
mations. However, lithologic changes 
can be recognized on the log and cor- 
related with other logging data. 


Location of Oil 


Oxygen is the most abundant of 
the elements of the earth. It is the 
major constituent in all common 
rocks and exists in most nonporous 
rocks in proportion varying between 
about 48% and 54% by weight. Table 
1 lists the oxygen content of a num- 
ber of rock samples, including shale, 
limestone, and sandstone. The pro- 
portion of oxygen contained in each 
has been computed from actual chem- 
ical analysis of rock samples. 

Water, of course, also contains oxy- 
gen but oil and gas do not. Accord- 


ingly it may be seen that the oxygen 


content of all common rocks falls 
within relatively narrow limits if the 
rocks are nonporous or if their pore 
spaces are filled with water. If, on 
the other hand, a porous rock is filled 
with oil, the oxygen content will be 
smaller than that of other rocks al- 
most exactly in proportion to the oil 
saturation of the rock expressed in 
percentage by volume. 

As an example, pure silicon dioxide 
having a density of 2.65 grams per 
cc., contains about 5.3 x 10°* oxygen 
atoms per cu. cm. Water contains 
about 3.35 x 10°" oxygen atoms per 
cu. cm. Consequently, a porous sand- 
stone saturated with water will have 
an oxygen content slightly lower than 
that of a solid sandstone. On the 
other hand, the porous rock has a 
lower density than a solid rock and 
will not attenuate the activation 
gamma rays as much. The result is 
that a log based on detection of 
gamma rays from oxygen activation 
will show almost no difference be- 
tween solid rock and water-saturated 
rock. In the case of an oil-saturated 
sandstone, the variation in oxygen 
content for each per cent of variation 
in oil content is about 0.6%. If two 
sands of 35% porosity are respective- 
ly oil and water-filled, the oil sand 
will contain about 75% as much oxy- 
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1— OXYGEN CONTENT OF 
ROCK SAMPLES 


TABLE 


Oxygen 
per cent 
by wt. 


$1.3 
52.6 
48.0 
50.4 


Limestones 
48.0 
49.4 
48.8 
49.2 
48.0 


$2.1 
52.0 
54.3 
50.8 
52.0 


Quartzites 


Granites and Granodiorite 


48.4 
46.6 


Sandstones 
53.5 
51.2 
§2.7 
48.0 
§1.7 
§2.1 


gen as does the water sand. The oxy- 
gen-activation log will therefore indi- 
cate about 75% as high a deflection 
in the oil sand as in the water sand. 
Actual well-logging tests have dem- 
onstrated that, although few reservoir 
rocks are completely saturated with 
oil, the new log provides a sensitive 
method for detection and measure- 
ment of oil saturation. 

It must be expected that in newly 
drilled wells many permeable forma- 
tions will be invaded by the drilling- 
fluid filtrate. When water-base mud 
is used, particularly if the rock grains 
are water wet, any fluid hydrocarbons 
will be largely displaced. But in spite 
of the existence of a partially flushed 
zone near the borehole, it is generally 
recognized that under most circum- 
stances enough of the oil will remain 
undisturbed that it can be detected. 
Invasion of permeable zones by drill- 
ing fluid will, however, adversely af- 
fect the interpretation of the log and 
initial conditions of fluid saturation 
cannot be deduced. 

A very important area for applica- 
tion of the oxygen log, as well as 
other nuclear logs, is the general prob- 
lem of locating oil behind casing and 
cement. After a well has been cased 
and cemented, gravity and capillary 
forces eventually tend to restore the 
fluid distribution which prevailed be- 
fore drilling. When this has hap- 


pened, there remains only the prob- 
lem of making a measurement through 
the intervening layers of steel and ce- 
ment. This difficult problem perhaps 
cannot be completely solved. But in 
the simple case of a uniform bore 
hole, a centralized casing and a ho- 
mogeneous cement sheath, an oxygen- 
activation log will differeniate be- 
tween oil and water in situ and will 
locate an oil-water interface. When 
interpreted in the light of all other 
information available or potentially 
available from nuclear logs, oxygen- 
activation logs offer the best prospect 
yet proposed for locating and identi- 
fying cased-off production. 


Instrumentation 


An instrument which has been used 
experimentally for activation logging 
is arranged generally as shown in Fig. 
1. It is approximately 22 ft. in length 
and has a diameter of 3% in. The 
oxygen-activation log, conventional 
neutron log, natural gamma-ray log 
and casing-collar log are recorded 
simultaneously at the surface. 

All detectors of radioactivity are 
scintillation counters. Although a 
pulsed neutron source can be used, in 
this case the neutron output of the 
source is held constant. The forma- 
tions are irradiated continuously by a 
DT neutron source as the instrument 
moves upward through the bore hole 
at a uniform speed. 

Oxygen-activation gamma rays are 
selectively detected by a scintillation 
counter suitably spaced below the 
source so that the instantaneous gam- 
ma rays produced by neutron scatter- 
ing and capture cannot reach the de- 
tector. Since the discriminator of the 
counter may be adjusted to a level 
about 2 m.e.v., no “background” 
counts due to natural radioactivity or 
due to induced radioavtivity in other 
rock elements need be observed. 

[he intensity of the measured radi- 
Oactivity depends upon the strength 
of the neutron source, the logging 
speed and the source-to-detector spac- 
ing, as well as on the formation prop- 
erties. If the logging speed is varied, 
the duration of irradiation at a par- 
ticular point is changed, as is the 
elapsed time between irradiation and 
measurement. 

A reduction in logging speed in- 
creases the period of irradiation and 
thereby increases the radioactivity in- 
duced in the rock; however, the period 
between irradiation and measurement 
is proportionately increased, which al- 
lows more decay in the radioactivity 
before it is measured. An optimum 
logging speed exists for which maxi- 
mum intensity is observed and for 
which small changes in logging speed 
have negligible effect on the log. 
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Air and gas drilling 


USE of compressed air or gas as a 
drilling fluid is no longer experimen- 
tal. But there is much to learn before 
full utilization of this technique can 
be realized. Significant savings can be 
made, and several-fold increase in 
drilling rates can be effected through 
the application of sound engineering 
to this new method. 


Selection of gas type . . . Since bit 
performance is not greatly influenced 
by the type of gas used, selection of 
the preferred type is determined by 
economics and safety, From an eco- 
nomic standpoint, the cost of com- 
pressing air, the cost of gathering, 
compressing, and cooling engine-ex- 
haust gas, and the purchase price and 
transmission cost of natural gas at the 
required pressure are comparable and 
the most economical circulating me- 
dium is relatively easy to determine 
for any specific operation. 

Limited tests have indicated that the 
use of engine-exhaust gas is costly 
because it requires both high initial 
investment and high operational ex- 
pense, and this cost has been a signifi- 
cant deterrent to its widespread use. 
As a general rule, therefore, selection 
is between air and natural gas and is 
dependent primarily on the availabil- 
ity and cost of natural gas at the drill- 
ing site, since compression of air is 
relatively constant for given condi- 
tions. From a safety standpoint, 


142 


BY L. W. RANDERSON 
Magnolia Petroleum Co., Dallas, Tex. 


though some gases are toxic, the most 
significant consideration in the selec- 
tion of a circulating medium has been 
fire hazard. Inert gases are reasonably 
safe in this respect, both downhole 
and at the surface, though high tem- 
peratures can create transmission 
problems. Natural gas is relatively 
safe downhole, but fire hazard is sig- 
nificant at the surface, where leaks 
are inevitable. Some operations have 
employed exhaust fans to maintain a 
vacuum on the surface lines and thus 
reduce this hazard. Air is a relatively 
safe surface fluid but hazardous in the 
presence of hydrocarbons downhole, 
where fires have resulted in parted 
drill collars and the attendant costly 
fishing operations. In most cases, one 
of the considerations predominates to 
such an extent that the others may be 
disregarded; for example, in an area 
where natural gas is not available, the 
advantage of reduced downhole fire 
hazard through the use of natural gas 
cannot be realized. 

The evaluation of any drilling tech- 
nique is difficult because of the many 
variables involved and the difficulty 
of determining the significance of 
each variable. In a comparison of 
penetration rates using two different 
circulating fluids, for example, the sig- 
nificance of rotary speed, bit type and 


120 160 200 
TOTAL TIME, DAYS 


.. . and by total time. 


weight, and circulating rate and for- 
mation drillability, among other things, 
must be considered. 

Operations discussed in this paper 
have been carefully selected in an ef- 
fort to insure that they are representa- 
tive of the conditions they are report- 
ed to represent. 

The development of gas drilling has 
been conservative, with initial appli- 
cations in shallow development wells 
where geological conditions were well 
known. Later applications were in 
deeper operations where there was less 
geological control; and at present, gas 
drilling is being used in some deep 
exploratory drilling where general 
geological control is adequate. In all 
applications of this technique the basis 
for evaluation is reduction of cost. 
This objective may be accomplished 
in various ways, the better known of 
which are increased penetration rate 
and reduction of lost time. 

Early Gas Drilling Applications 

Some of the earlier gas drilling ap- 
plications in the San Juan basin, New 
Mexico, were initiated to reduce rig 
down time resulting from loss of cir- 
culation of muds. Not only was lost 
time reduced, but increased penetra- 
tion rates and reduced completion 
times were realized, all of which con- 
tributed to the objective of more 
economical well-drilling operations. 
Though many significant reports of 
gas drilling operations are available, 
the following case histories are cited 
to illustrate or substantiate some of 
the observations presented. 

Wells have been successfully gas 
drilled in Vacuum field in Lea Coun- 
ty, New Mexico, with production from 
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the San Andres formation of the Per- 
mian period at a subsurface depth of 
4,800 ft. An accepted practice is to 
set 1,700 ft. of casing in a massive 
salt section after having drilled 
through water-bearing, silty shales and 
conglomerates with water. 

Drilling of the interval from 1,700 
to 4,650 ft. using salt water and mud 
requires an average of 16 bits and 
10% days per well. When gas drill- 
ing is employed, the interval requires 
an average of four bits and 3% days 
unless a gas zone normally encoun- 
tered at 3,800 ft. proves to be too dif- 
ficult to control. In this case, the well 
must be mudded up and drilled to 
casing depth without further utiliza- 
tion of gas-drilling techniques. Table 
1 presents a comparison of the time 
and bits consumed through this inter- 
val using gas and mud. Air rather than 
natural gas was used in these opera- 
tions for economic reasons, though 
it should be stated that the formation 
gas was essentially inert because of 
its nitrogen content and, therefore, 
relatively safe from a_ fire-hazard 
standpoint. 

Compressor sizing was based on a 
requirement of 4,000 ft. per minute 
annular velocity of the gas with a 
circulating pressure less than 100 psig. 
Actual annular velocities were prob- 
ably less for annular velocities are dif- 
ficult to determine because of vari- 
ations in hole diameter. Nevertheless, 
the hole was kept clean during con- 
nections and trips and no difficulties 
were experienced in the operation. 
Other conditions were essentially the 
same as for mud drilling. Bit weights 
of 20,000 to 30,000 Ib. and rotary 
speeds of 75 to 80 r.p.m. were used. 


Twofreds field, Texas . . . Gas drill- 
ing introduced certain problems in the 
Twofreds field, Loving County, Texas, 
where production is from the Dela- 
ware sands of the Permian period at 
a subsurface depth of 4,900 ft. The 
solution of these problems was nec- 
essary to the ultimate success of gas- 
drilling operations. In mud-drilling 
operations, an accepted practice is 
to set 1,000 ft. of casing partially 
through a section of silts and conglom- 
erates. The interval from 1,000 to 
4,800 ft. is then drilled with salt water. 
At 4,800 ft., the salt water is im- 
proved by the addition of gel and 
starch. This permits drilling to the 
top of the “pay” at 4,900 ft. and cor- 
ing into the producing reservoir to 
total depth, at which point casing is 
set and the well is completed. 
Because gas drilling is precluded in 
the water-bearing zones which extend 
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TABLE 1—MUD VS. GAS-DRILLING 
COMPARISON 


Mud Gas Saving 
Vacuum field (1,700- 
4,650 ft.): 
Bits 16 
Days required 


I wofreds field (1,200- 
4,800 ft.): 
Bits 


Days required . 13% 


to 1,200 ft., it is necessary to set an 
additional 200 ft. of casing through 
the conglomerates and into the an- 
hydrite. The interval from 1,200 to 
4,800 ft. may then be drilled with 
air as a circulating medium, after 
which the hole is mudded up with 
completion mud, and the remainder of 
the hole is drilled as described above. 

As seen in Table 1, an air-drilled 
well requires an average of two bits 
and 4% days through this interval 
compared to eight bits and 13% days 
for a mud-drilled well. Deviation has 
been a serious problem in this area 
with both air and mud drilling, though 
relaxed deviation limits and the use 
of stabilizers in the later holes has sig- 
nificantly reduced the gravity of this 
problem. 

Recent Applications 


In Lyman field where casing was 
normally set at 3,400 ft. and mud 
drilling progressed to 9,200 ft., a study 
indicated that gas drilling would be 
profitable provided formation water 
was not encountered. Since a study 
of electric logs and other available 
information indicated the likelihood of 
formation fluids to a depth of 4,400 
ft., the conventional casing program 
was changed and 4,600 ft. rather than 
the normal 3,400 ft. of casing was set. 
Drilling from 4,600 to 9,200 ft. was 
accomplished using gas-drilling tech- 
niques with calculated savings as indi- 
cated in Table 2. It was necessary to 
set additional casing and to incur 
other additional expenses before the 
gas-drilling operation could be at- 
tempted. For this reason, an unsuc- 
cessful attempt to gas drill could have 
resulted in a loss of $8,000, whereas 
the successful operation effected a 
net saving of $25,000. 

The success of this operation was 
partially dependent upon the accurate 
appraisal of all influencing factors by 
one both fully cognizant of drilling 
principles and familiar with local con- 
ditions. Analyses of many possible 
gas-drilling applications, however, in- 
dicate that a saving will not be real- 
ized or that the expected savings do 
not justify the risks with the result 
that many would-be costly gas drilling 
operations are not attempted. Hence, 
a necessary adjunct to the proper use 
of gas-drilling techniques is the anal- 


TABLE 2—MUD VS. GAS-DRILLING 
COMPARISON 
Saving 
Mud Gas ($) 
Lyman field (4,600- 
9,200 ft.): 
Days 34.8 9.3 
Bits 51 5 
Casing, ft. 3,400 4,600 
Gas and other ex- 


pense 


Net saving 


30,000 
6,000 
—5,000 


—6,000 
$25,000 


ysis by an experienced drilling engi- 
neer of operations which offer gas- 
drilling possibilities. 

An extensive gas field in Terrell 
County, Texas, offers even greater po- 
tentialities for reduced drilling costs 
by using gas drilling because of great- 
er drilling depths and a generally slow 
drilling rate using mud, Commercial 
gas reservoirs have been discovered at 
depths of 6,000, 12,400, and 14,000 
ft. Gas-drilling programs are used to 
such an extent that it is difficult to 
locate mud drilled wells for com- 
parative purposes. One well drilled 
in the general area with mud from 
spud to total depth is believed to be 
representative, however, not only be- 
cause of the general performance of 
the rig during the operations, but be- 
cause bit performance during mud 
drilling in later, partially gas-drilled 
wells compares closely with the per- 
formance on the mud-drilled well. As 
a result, it has been used here for 
comparative purposes. The broken 
line in Fig. 1 indicates the progress 
made while drilling this well with 
mud. The solid line indicates the com- 
parable progress on a well partially 
gas-drilled as noted. The mud-drilled 
well is well “A” in Table 3, and the 
gas-drilled well is labeled “B.” 

The zones drilled with mud in both 
wells compare reasonably well in bits 
used and rotating hours required, 
though the setting of 3,000 ft. more 
intermediate casing in well “B” makes 
an accurate comparison difficult. The 
gas-drilled zones in well “B,” how- 
ever, were drilled so much faster than 
were the comparable intervals in well 
“A,” that there is no doubt that the 
increased penetration rates resulted 
from gas drilling. Savings of 92% in 
bits and 85% in rotating hours in the 
upper zone and 15 bits and 160 ro- 
tating hours in the lower zone were 
realized as shown in Table 4. 

Fig. 2 presents a comparison of 
drilling progress as a function of total 
lapsed time for two partially gas- 
drilled wells and the mud-drilled well. 
The dashed curve indicates the over- 
all progress on well “A” and the dot- 
ted curve indicates the progress on 
well “B” of Table 3. The solid line 
indicates the progress on a third well 
and is presented to indicate the sig- 
nificance of two influencing factors 
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TABLE 3—BIT-RECORD COMPARISON 
BROWN-BASSET AREA 


Depth interval Well A- Well B— 
(ft.) Bits Size Bits Size 

0- 3,300 19 12% 20 12% 
3,300- 6,300 45 8% 35 12% 
6,300-12,400 134 8% 10 856 
12,400-13,300 14 8% 8 8% 
13,300-14,150 21 8% 6 6% 


TABLE 4—BROWN-BASSET FIELD, 
MUD VS. GAS-DRILLING COM- 
PARISON 


Well A (mud) 

Depth ——'——- ain 
interval Rot. Rot 
(ft.) Bits hrs. Days Bits hrs. Days 
6,300-12,400 134 1,400 98 10 200 15 
13,300-14,150 21 270 35 6 110 9 
0-15,000 233 2,800 240 83 1,400 122 


Well B (gas) 


— 


not experienced in well “B,” a fishing 
and milling operation and the influx 
of small amounts of water. This fish- 
ing operation which, it is believed, 
would not have been difficult in mud 
drilling proved time consuming with 
gas as a drilling fluid primarily be- 
cause of the difficulties associated 
with the milling operations. The op- 
erator elected to accomplish the mill- 
ing operation with gas rather than to 
facilitate the fishing operation by 
mudding up; for once the well had 
been mudded up, further gas drilling 
was not considered feasible, and the 
additional time lost because of the gas 
fishing operation was not estimated to 
be as significant as the expected re- 
duction in penetration rate while mud 
drilling. The solid curve is also sig- 
nificant because it indicates the prog- 
ress which was realized from the use 
of “mist” drilling techniques. A water 
zone at 1,800 ft. could not be com- 
pletely sealed and mist drilling was 
employed for the interval from 1,800 
to 5,100 ft., at which depth it was 
necessary to convert to mud. A saving 
was thus realized by using mist drill- 
ing rather than mud drilling in this 
interval. 


Hazards 


Such operations are not without 
hazard, however, for the rapidity with 
which events can happen using gas is 


difficult to realize. One well which 
was gas drilled into a permeable, high- 
pressure gas zone was flowing gas at 
the rate of 15 M.M.c.f.d. within 3 
minutes’ time, and based on forma- 
tion pressures, 5,000-psi. casing-head 
pressure would have resulted had the 
well been closed in. Despite the high 
gas volumes, it was necessary to allow 
the gas to continue to flow until mud 
on hand could be pumped into the well 
to suppress the gas. 

There is yet another and different 
risk, the possibility that the gas-drill- 
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ing operation will have to be prema- 
turely abandoned because of unpre- 
dictable and unrepairable conditions. 
For example, failure to set casing 
completely through a water zone may 
obviate gas drilling at the outset unless 
subsequent attempts to seal the zone 
are successful; or an unexpected pres- 
sure zone may necessitate early con- 
version to mud drilling. This risk can 
often be significant, as is indicated 
by the following comparison on con- 
ditions experienced in the Brown-Bas- 
sett field. It is noted in Table 4 that 
98 days were required to mud drill 
the zone from 6,300 to 12,400 ft., 
whereas gas-drilling requirements are 
10 days if there is no loss of time, 
and 15 days for normal conditions. 
An estimate of a well cost based on 
gas drilling this interval could be in 
error by $100,000 (or 400% for this 
interval), and the time completion 
could vary by 3 months. Well “A” 
drilled with mud to total depth of 
15,000 ft. required 240 days at a daily 
ri, operating cost of $1,200, or $288,- 
OvO total rig cost. Well “B” drilled 
partially with gas to 15,000 ft. re- 
quired 122 days at daily rig operating 
costs of $1,200 for mud drilling and 
$1,800 for gas drilling, a total cost 
of $160,000. A recently drilled well 
there utilized gas-drilling techniques 
throughout all except 900 ft., and 86 
days’ rig time was required. Though 
no costs are available, it is probable 
that the drilling-rig costs were less than 
$160,000. One may see from this that 
a contractor’s bid price or an oper- 
ator’s budget could be significantly 
different from the actual costs, and 
that planning of rig activity or devel- 
opment programs with such a varia- 
tion in rig time required per well could 
be difficult. Attempts to use average 
values are undesirable because the av- 
erage of high and low well costs is 
unlikely to reflect a reasonably accu- 
rate specific well cost. 


Special Tools 


Time and space do not permit a 
review of the many special tools de- 
signed to permit more effective utili- 
zation of gas drilling. The develop- 
ment of instruments and materials to 
locate and seal off zones of gas and 
liquid influx is probably the most sig- 
nificant problem, and though its so- 
lution has not been realized, improve- 
ments have been made. Two other 
tools are cited here as examples, how- 
ever. 

Though the use of natural gas at a 
purchase price of perhaps 20 cents per 
M.c.f. is usually an economical op- 
eration, redemption of all or part of 
this cost through salvage of the re- 
turn gas may prove feasible. This is 
especially true in drill-deeper or reme- 


dial operations provided gas supply 
lines and a gathering system, such as 
those used in gas-lift operations, are 
available. Return of the gas to the 
gathering system is accomplished by 
passing it through a specially designed 
separator installed in the flow line to 
segregate the gas, solids, and liquids 
removed from the hole. 

Well deviation is often significant 
in gas-drilling operations, not only be- 
cause of the requirements for reduced 
bit loading, but because of the time 
required to survey the well to insure 
that the prescribed limits are not ex- 
ceeded. A new instrument manufac- 
tured by Sperry-Sun Well Surveying 
Co. and known as the fluid flow in- 
clinometer has been used to a limited 
extent and may prove of value in cer- 
tain operations. This device indicates 
by restricting passage of the gas 
through the drill pipe that a preselect- 
ed deviation has been exceeded. 


Conclusions 


The potential for gas drilling is 
quite varied, but certain guides may 
be outlined to assist in appraising the 
technique. Generally speaking, rig re- 
quirements for gas drilling are essen- 
tially the same as for mud drilling 
under similar conditions, because there 
is always the likelihood of reverting 
to mud drilling, though there are some 
differences of consequence. The flow 
line is usually extended farther from 
the rig to reduce fire hazard, and a 
drilling-in head to divert gas and cut- 
tings through the flow line is stand- 
ard equipment. The installation of this 
additional wellhead equipment often 
necessitates the use of a higher rig 
substructure. If gas at the required 
pressure is available, it may be used: 
if not, a battery of compressors is 
usually rented. Drill pipe and col- 
lars are conventional, though larger 
pipe may be justified for drilling large 
holes in order that adequate annular 
velocities may be obtained econom- 
ically. Bits are of the open water- 
course type to minimize compressor 
power requirements, and usually, the 
tungsten carbide insert roller bits 
have proven more economical. 

Potential savings from the proper 
application of gas-drilling techniques 
are significant, but possible losses re- 
sulting from improper applications are 
also important. For this reason, an 
economical drilling program must be 
based upon a thorough analysis of the 
operation by one familiar with all 
available techniques and conditions. 
Some generalizations related to gas- 
drilling can be made: 

1. Gas drilling is limited to opera- 
tions in which the well bore is essenti- 
ally free of liquids, an influx of 3 
g.p.m. being the upper limit. With 
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slightly greater amounts of liquids, 
mist drilling may be applicable and 
with greater influx, “aerated mud” or 
mud drilling is necessary. 

2. Since the wall of the hole is es- 
sentially unsupported, gas drilling can- 
not be used unless the formations are 
competent. 

3. Though gas influx may be toler- 
ated at times, high pressures or large 
volumes necessitating control obviate 
gas drilling from both an economic 
and a safety standpoint. 

4. Since formational pressures in 
commercial producing horizons are 
greater than the hydrostatic head of 
the gas column, no formation damage 
from this fluid would be expected. 
As a result, gas drilling into such hori- 
zons has been used to expedite com- 
pletion operations, especially in such 
areas as the San Juan basin where ex- 
treme pressures are not encountered. 

5. Because gas drilling is usually 
more costly than mud drilling on a 
unit of time basis, savings by reduc- 
tion of lost time, improved penetra- 
tion rates, or reduced damage to the 
producing formation are necessary to 
justify gas drilling. For this reason, it 
is unlikely that gas drilling could be 
economically justified in soft forma- 
tion areas where high speed drilling 
may be accomplished with mud. Gas 
drilling, then, is normally considered 
a hard formation drilling technique. 
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Results of gas injection in 
LL-370 area, Lake Maracaibo 


BY P. N. WEIDNER AND E. R. BOWER 
Creole Petroleum Corp. 


FIRST PROJECT of a large-scale 
gas-conservation effort in Lake Mara- 
caibo was completed by the Creole 
Petroleum Corp. for the LL-370 area 
in October 1954. 

This project collects, compresses, 
and injects gas into a large Eocene 
reservoir. Gas is handled by conser- 
vation plant 1 Tia Juana, which was 
constructed over Lake Maracaibo at 
a point where water depth is 65 ft. 
The plant contains 10 gas-turbine- 
driven centrifugal compressors that 
have been injecting gas into the reser- 
voir at an average daily rate of 130 
M.M.c.f.d. 

Withdrawals from the reservoir 
have been about equal to the injec- 
tion rate. During September 1958 the 
reservoir produced 85,000 bbl. per 
day from 54 wells with an average 
gas-oil ratio of 1,150 cu. ft. per barrei. 

The presence of scattered shales 
within the reservoir has been respon- 
sible for the success obtained in gas 
shutoff repair work. Gas-oil ratios 
have been consistently lower than the 
original predictions for the reservoir 


performance. A number of wells that 
were expected to be completely gassed 
out by this time are still producing, 
and fewer wells will be required to 
drain the reservoir as a result. 

It is expected that gas injection will 
yield 30 to 40% more oil than could 
have been achieved by following a 
pressure-depletion program. 

The actual versus predicted status 
of the area as of September 1958 is 
as follows: 


Pre- 
Actual  dicted* 
Wells lost to gas 10 17 
No. of producing wells 54 69 
Barrels per day per well 1,630 1,150 
Total barrels per day 85,000 
Cumulative production 
million bbl. 
Average gas-oil ratio 
cu. ft. per bbl. 
Average reservoir pres- 
sure psi. 


7335 346 


1150 1,650 


1,580 1,560 
*Adjusted for 10% added area. 
tCumulative production at the start of 

injection was also behind predicted values 

due to restricted demand. 
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RESERVOIR DATA and beneficial results of gas injection in the LL-370 area are 
shown here. The decline in reservoir pressure has been arrested, the daily aver- 
age production has increased slightly, and the produced gas-oil ratio has not 


increased. 
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Foreign drilling contracts are different 


... Here are some tips on how to prepare them 


DRILLING CONTRACTS outside 
North America generally call for ma- 
jor provisions not or seldom contained 
in customary North American drill- 
ing contracts. Additional clauses have 
to be inserted in overseas drilling 
agreements to cover such subjects as 
“duration of the overseas contracts” 
and “specification of contractor’s serv- 
ices and amount of drilling invest- 
ment,” and to provide for special fea- 
tures in connection with these items, 
for instance: “operator’s optional right 
to purchase contractor’s equipment,” 
etc. 

Sometimes, particularly in remote 
and less-developed areas, special pro- 
visions are necessary for: “auxiliary 
services” such as road and site prep- 
aration, transport, eftc., or to cover: 
“special risks” relating to variation 
in rate of exchange, level of salaries 
of contractor’s personnel, uncertainty 
of repatriation of equipment, etc. 


Much at stake . . . For drilling a test 
well or a series of wells, operating 
companies outside North America 
nowadays have to face total daily drill- 
ing costs varying between, say, $3,500 
and $12,000, depending on location, 
target depth, and subsurface forma- 
tions. 

In view of these large costs, espe- 
cially in remote areas, the operator 
should specify his drilling program in 
detail, and carefully select the drilling 
contractor who can carry out this pro- 
gram most efficiently. 

In foreign countries such a con- 
tractor may be far from his normal 
sources of supply. Workshop facilities 
for his equipment are often not avail- 
able. 

Many other services, usually on call 
in North America, may also be absent, 
such as: 

1. “Special drilling services,” for 
derrick erection, rigging up or down, 
cementing, testing, fishing, directional 
drilling, etc. 

2. “Auxiliary 


services” for road 
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housing and 
transport, 


and site preparation, 
messing facilities, local 
water supply, etc. 

As these services are necessary, spe- 
cial provisions should be made to 
cover them. To insure smooth and 
continuous operations, the contractor 
must have a clear contract, in which 
these special provisions, and the rele- 
vant obligations and liabilities of both 
parties, are defined. Such a contract, 
properly understood by both parties 
before the start of a drilling campaign, 
forms the basis for continuous and 
successful operations. 


Duration of contract . . . In view of 
the contractor's capital investment and 
the operator’s costs for Overseas trans- 
port of the drilling equipment, the 
provisions in the overseas contract 
should serve for a minimum number 
of operating years—say, 2 years, 
starting from the day of arrival of 
equipment in the area of operations 
—or for a minimum number of speci- 
fied wells or footage to be drilled. 

In this connection, certain costs 
may be incurred by the contractor 
such as expenses for procuring and 
purchasing equipment specially or- 
dered at the operator’s request and 
expenses for hiring of personnel, ac- 
commodation, traveling, and turnover. 

These have to be prorated over this 
minimum guaranteed contract period. 

Up to now in agreements overseas, 
the drilling contractor’s total trans- 
port costs for his equipment, mate- 
rials, spares, and consumables to the 
country of operations usually con- 
stitute reimbursable costs. On the 
other hand, return transport costs for 
these items are, unless the area is 
close to the country of contractor’s 
origin (such as the Carribbean for 
North American contractors), not like- 
ly ever to be included in the daily 
payment rate. This is in view of un- 
foreseen future fluctuations of the 
freight market, which are difficult to 
allow for, and also since the eventual 


BY TH. J. VRINS 
N.V. de Bataafsche Petroleum 
Maatschappij, The Hague, 
Netherlands 


duration of the contract and the final 
destination of the contractor’s equip- 
ment are usually not known. 

Because of the uncertainty of the 
drilling program, or to cover un- 
satisfactory performance by the con- 
tractor, the operator must be able, 
without having to specify his reasons, 
to cancel the agreement, with due 
notice, within the contract period or 
before the contractor has drilled the 
contractural footage. 

In a case of this kind the contractor 
should be paid an adequate cancella- 
tion fee. This will indemnify him for 
the prorated cost items just mentioned, 
as these are then not completely cov- 
ered, and for personnel releasing costs. 

On the other hand, the contractor 
may, with due notice, only cancel the 
agreement after expiration of the ini- 
tial contract period. This stipulation 
is made in view of the required con- 
tinuity of the operator’s program, and 
the operator’s often high initial and 
termination costs under the contract, 
such as: 

1. “Costs for mock rigup.” This 
item is sometimes required by the 
operator for unitizing and completing 
contractor’s equipment to satisfaction 
in the country of origin, especially if 
new equipment is involved. Mock 
rigup might be important in view of 
remoteness of the operational area 
and is often advisable if the contrac- 
tor is a newcomer to overseas drill- 
ing Operations. 

2. “Transport costs” incurred be- 
fore the start of operations and after 
expiration of the agreement. This in- 
cludes all payments to third parties 
for assembling and packing in the 
U.S.A. This does not, of course, 
cover the costs for the contractor's 
own organization which the contrac- 
tor includes in his home office over- 
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heads and recovers through the con- 
tract payment rate. Relevant insur- 
ance and sometimes duties are in- 
cluded. These costs may amount to 
40% of the original value of the 
equipment. 

3. “Transit costs” representing cap- 
ital interest from, say, 5 to 7% of 
the original value of the equipment 
in transit over a total period of some- 
times 4 months. This item may also 
include preliminary costs in the coun- 
try of operation before arrival of the 
equipment and crews. In general it 





is customary in the drilling-contract 
business not to charge equipment de- 
preciation during the transit period. 


Services, investment ...in areas a 
long way from normal sources of sup- 
plies and facilities for repairs, con- 
tractors generally have to supply more 
equipment, perform more services, 
and keep a larger stock of spares. 

Omission of equipment or services 
required by local conditions unfamiliar 
to the contractor could result in ser- 
ious breakdowns or delays that hurt 
the operating company more than the 
contractor. To prevent such omissions, 
to avoid future misunderstandings as 
to responsibility, and also as a pro- 
vision necessary for the evaluation 
of the contractor’s drilling investment, 
it is of great assistance to include in 
the contract a comprehensive check 
list specifying all equipment, mate- 
rials, services, as well as the personnel. 

It is therefore advisable that the 
operator, in his invitation for bids, 
should provide such a list of specified 
drilling and special equipment; mate- 
rials; stores facilities and other auxili- 
ary services; some indication of the 
way expatriate personnel will be ac- 
commodated, etc., which are to be 
furnished by the contractor and which 
the operator considers suitable for the 
overseas operations. The special drill- 
ing equipment may include all equip- 
ment required for special drilling serv- 
ices. In that event the expatriate drill- 
ing personnel furnished by the con- 
tractor should be qualified to render 
these services. 

Using this list the contractors are 
in a position to make a provisional 
estimate of the costs in their home 
offices. They do not need to visit the 
contract area before submitting their 
tenders, since this list excludes all 
items and services dependent on local 
conditions, such as all costs for local 
labor and expenditure on expatriate 
personnel’s catering. This enables the 
contractors to quote a day-work pay- 
ment rate for the drilling operations. 

On the basis of the quotations re- 
ceived, the operator selects the con- 
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tractor. He is normally invited to 
visit the country of his future opera- 
tions at an early date in order to ac- 
quaint himself with local living and 
working conditions and to determine 
whether he will also be responsible 
for certain auxiliary services. The con- 
tractor may then suggest minor ad- 
justments in drilling equipment, mate- 
rials, accommodation, and/or person- 
nel which are better suited to local 
conditions. Costs for any such ad- 
justments and additions are all in- 
corporated in the revised payment 
rate. The final day-work payment rate 
for the drilling operations will, there- 
fore, be based on the final drilling 
investment and the actual local con- 
ditions involved. 


Operator’s right to purchase . . . The 
operator may sometimes request the 
insertion of an “operator’s purchase 
option” clause in the overseas con- 
tract. This is in view, firstly, of the 
“jnitial/termination costs,” which are 
usually all to be paid by the operator 
as a reimbursable item. 

Secondly, the clause may be re- 
quested in connection with a guaran- 
tee sometimes required from the oper- 
ator to indemnify the contractor for 
those damages to and/or losses of his 
equipment which might be caused in 
the country concerned by certain cases 
of “force majeure” so far not cover- 
able on the market under the normal 
insurance policies. 

Such a clause will stipulate that, 
after a reasonable period of time the 
operator has the right to buy the 
contractor’s equipment and materials 
against payment of the relevant orig- 
inal prices minus appropriate depre- 
ciation. If the operator avails himself 
of this right, a reasonable specified 
amount in respect of the relevant 
spares and surface and subsurface 
drilling consumables should be in- 
cluded in this purchase. 

This purchase option clause enables 
the operator to exercise the option if: 

1. The contractor cancels the agree- 
ment, after expiration of the contract 
period, at a time inconvenient to the 
operator, or 

2. The operator is dissatisfied, for 
any reason whatsoever, with the con- 
tractor’s performance, 

If the operator should exercise this 
option during the initial contract pe- 
riod a compensation is sometimes ne- 
gotiated as indemnity for the unex- 
pected loss of investment as a source 
of profit, or the contractor’s equip- 
ment and materials may be purchased 
at the “depreciated values” plus a 
fixed percentage of, say, 10% of 
these values. 

As the operations of the operating 
companies have to be kept flexible, 
the operator mav wish to insert in 


the contract the possibility of exer- 
cising the option to purchase the rig. 
However, it should be observed, here 
again in fairness to the contractor, 
that it should generally be impossible 
to purchase the rig in order to replace 
equipment owned and used by the 
operator in same country. 


Incentives in contract rates . . . Dur- 
ing the actual contract drilling time 
exploration and appraisal drilling 
agreements outside the U.S.A. are 
generally based on a day-work rate. 
This contains, apart from all actual 
daily operating costs, a fair profit, 
which is either a percentage of the 
contractor’s over-all operating costs 
or is based on a percentage of the con- 
tractor’s capital investment. 

Although such is not yet a gener- 
ally accepted feature, it would be 
advantageous to both parties to in- 
sert an incentive in the contract pay- 
ments, sO as to give contractor a 
healthy interest in a better or faster 
performance. 

As incentive, for instance, the fol- 
lowing payment rates may be in- 
serted in the agreement: 

1. A “modified day-work rate” to 
be paid during the contract drilling 
time for all drilling operations proper 
or making-hole operations. The modi- 
fied day-work rate includes, besides 
a basic payment, a footage bonus for 
each foot drilled to the operator's 
satisfaction while this modified day- 
work rate applies. 

2. A “standby” or “shut-down rate” 
to be paid for all operations overseas 
outside the contract drilling time, such 
as moving of drilling equipment, in- 
cluding initial and final move from 
dockside and back, and rigging up 
and down. This standby rate, which 
is lower than the day-work rate, repre- 
sents contractor’s actual costs during 
such nondrilling operations, These 
include depreciation and costs of fi- 
nancing, and a reduced profit ele- 
ment as an incentive to induce con- 
tractor to cut down time on nondrill- 
ing Operations. 

Such agreements with incentive 
payments should contain a detailed 
check list or payment schedule for all 
types of drilling operations—again to 
prevent misunderstandings. This sched- 
ule will, for instance, indicate that 
“drilling operations proper” include 
not only the operations with bit on 
bottom, but also the accessory round 
trips for the purpose of bit changing, 
all reaming, cleaning, and redrilling 
of the hole for running instruments 
and all regular maintenance of the 
drilling equipment, if applicable. 

In the case of incentive agreements 
like this, the invitation to tender 
should contain a prognosis of the 
drillability of the formations to be 
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expected. The contractor, from a 
comparison with similar formations 
encountered elsewhere, will then be 
able to compute the penetration rate 
which, on the basis of the operator's 
data, he may at least expect to achieve 
while working on the modified day- 
work rate. 


Division of risks . . . The provisions 
regarding the risks involved in drill- 
ing operations outside North America 
do not appear to deviate much from 
those usually contained in North 
American drilling agreements. 

[The contractor can find coverage 
on the overseas insurance markets, 
under an adequate comprehensive 
policy, for the majority of the risks 
on property and for legal liability. 
In view of the substantial investment 
involved, it has become customary 
for the contractors to take out as 
comprehensive insurance as possible, 
which gives the operating companies 
a certain guarantee that, in the event 
of an accident, the contractor will be 
able to fulfil his contract as far as 
financial strength is concerned. There- 
fore, operating companies generally 
wish to examine and approve the in- 
surance policies of their drilling con- 
tractors 

Usually excluded from the com- 
prehensive policies for drilling opera- 
tions are some risks relating to cer- 
tain cases of “force majeure,” such as: 

1. Strikes, riots and civil commo- 
tion, although coverage against these 
risks can be found on the insurance 
markets for operations in certain 
countries 

2. Currency inconvertibility, confis- 
cation and/or expropriation, prohibi- 
tion of repatriating assets, although 
losses of this kind can sometimes be 
partially or totally covered, for cer- 
tain countries, by institutions such as 
the U. S. International Cooperation 
Administration, the British Overseas 
Investment Guarantee Trust, etc 

3. War and civil 
land-based property 
ing platforms 

All or part of these risks, which are 
beyond the contractor’s control and 
are not covered by the usual insurance 


war, 
and 


affecting 
fixed drill- 


policies, may in exceptional cases be 
the operating companies, 
depending on the circumstances and 


borne by 
on other provisions in the contract. 

The overseas drilling contractor, 
especially when operating under an 
incentive day-work 
scribed before, may still have to face 
another risk: damage to or loss of 
his subsurface equipment while work- 
modified day-work rate 


contract as de- 


ing at the 
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This risk is partially not insurable 
under his policy. 

The damage or loss, as will be de- 
fined, would generally only be re- 
coverable from underwriters if of an 
accidental or unforeseeable nature. 
That is to say that underwriters do 
not pay if the damage is caused by 
negligent performance on the part 
of the management of the contractor 
and they usually do not pay for dam- 
age which is inherent in the opera- 
tion itself, such as that arising from 
normal wear and tear, or when it is 
due to something which could have 
been anticipated in the light of exist- 
ing knowlege, such as striking an 
abnormally abrasive or a high-pressure 
formation while wildcatting. 

It is reasonable that, in the case of 
explored, known areas, where such an 
incentive contract is applied in the 
first place, the contractor himself 
should generally bear these uninsur- 
able risks in respect of his subsurface 
equipment, whereas, on the other 
hand, in unexplored areas, where 
knowledge of the subsurface is lack- 
ing, the operating company obviously 
has to meet the cost of damage to or 
loss of contractor’s subsurface equip- 
ment resulting from such unknown 
conditions. 

Normal business risks which con- 
tractors will always have to bear in 
all contracts, including overseas agree- 
ments, should be mentioned here, since 
such risks which overseas are often 
greater than in the U.S.A. or Canada, 
may seriously impair the contractors’ 
overseas operations. These risks in- 
clude the risk of miscalculating the 
operating costs arising from under- 
estimated local conditions, such as 
abnormal wear and tear of the equip- 
ment, and lack of services or exces- 
sive personnel turnover caused by liv- 
ing conditions different from those 
prevailing in North America. 


Special Provisions 
These provisions are sometimes re- 
quired after local investigation by both 
parties. 


Auxiliary services . . . Additional pro- 
visions have to be made for some or 
all of the auxiliary services, in order 
to make the drilling contractor re- 
sponsible for carrying out the neces- 
sary road and site preparation, for 
supplying housing and messing facili- 
ties, water and/or transport. These 
auxiliary services play an_ essential 
part in the entire operation. This 
holds good especially in the case of 
new Overseas ventures in underdevel- 
oped countries where these facilities 
are not readily available. 

In this connection it is expedient 
that the operator should point out 
that the drilling operations contem- 


plated may eventually include certain 
auxiliary services, and that the con- 
tractor who tenders should therefore 
be prepared to provide and carry out 
all such services if requested by the 
operating company. 

For certain ventures the drilling 
contractor selected should therefore 
be capable of attracting the special 
personnel qualified to supervise and 
operate satisfactorily such oii-field 
transport and road-building equipment 
as required in remote, foreign areas, 
where working conditions may be dif- 
ficult, since specific labor or juridical 
problems are sometimes involved. 

Drilling contractors who are not 
familiar with this sort of business 
should also realize that such addi- 
tional “package deals” actually entail 
smaller risks than those which they 
have to face in their normal drilling 
operations. This is the case even 
when operating on a day-work con- 
tract, provided of course that the 
relevant operating costs for these auxil- 
iary services are properly allowed for. 

In consequence the contractor in 
all fairness will have to accept a 
smaller return on his additional in- 
vestment than the return considered 
to be adequate on his investment. 


Allocation of special risks . . . Apart 
from the business risks already men- 
tioned which are entirely for the con- 
tractor both in North America and 
overseas, certain items in the overseas 
agreements entail risks which may 
only be partially borne by the con- 
tractor. To cover these risks, special 
provisions may have to be inserted 
in the overseas contracts. 

These special provisions might re- 
late to: 

1. Variation in rate of exchange, 
i.e.: if the rate of exchange of the lo- 
cal currency vis-a-vis U. S. currency 
varies by more than, say, 10% of the 
rate applicable at the date of com- 
mencement of the contract, the pay- 
ment rate can be revised so as to take 
into account the real influence of such 
variation on the rate. 

2. Level of salaries and/or wages. 
If the salaries and/or wages of con- 
tractor’s personnel vary by more than, 
10% of the salaries and/or 
wages payable at the date of com- 
mencement of the contract, the pay- 
ment rate can be adjusted in accord- 
ance with such variation 

3. Negligent performance by con- 
tractor, including his personnel. This 
provision stipulates that, if overseas, 
just as in North America, the con- 
tractor or his personnel have not car- 
ried out the work designated under 
the agreement with reasonable care, 
the consesquences of this unsatisfac- 
tory performance must be remedied 
to the satisfaction of the operator 


Say, 
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Only a paint brush and solvent cement 
are needed to join Butyrate pipe. 


Thanks to its light weight, pipe of Tenite 
Butyrate is easy to handle. 


Pipe of Tenite Butyrate plastic means less downtime 


Here's pipe 
that resists 
paraffin plugging 


As any oilman knows, metal flow lines carrying high paraffin crudes 
can completely plug in a very short time. Result: costly maintenance 
plus the loss of valuable production time. 

Nearly ten years ago, some enterprising oilmen decided to do some- 
thing about this problem and began to use pipe of Tenite Butyrate 
plastic for their operations. The inner wall of this pipe has an extra- 
smocth surface that discourages the accumulation of paraffin. 

Since then, millions of feet of Butyrate plastic pipe have been in- 
stalled by the petroleum industry. Users report many benefits. 


Butyrate pipe is virtually non-corrodible. It withstands the attack 
of sour crudes, salt water, and alkali soils. 

Butyrate pipe gives greater flow volume. Smooth walls mean 
less load on pumps. 

Butyrate pipe is tough. It can take rough handling and al! normal 
backfilling operations. 

Butyrate pipe is light. A 20’ length of 4” pipe weighs only 20 lbs. 
Butyrate pipe is easily joined. You just solvent-weld slip-sleeve 
couplings to the pipe ends. Any cutting can be done with an ordinary 
hand saw. 

Couldn't this pipe be of help to you, as it has been to other oilmen for 
nearly a decade? Write us for additional information and the names of 
companies that produce the pipe and a complete range of fittings. 
Address: EASTMAN CHEMICAL PRODUCTS, INC., subsidiary of Eastman 
Kodak Company, KINGSPORT, TENNESSEE. 
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BUTYRATE 


an Eastman plastic 
A 16-mm. sourd-color film,""PLASTIC PIPELINES,” is available upon request. 
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How USSR has doubled production 
in the past 5 years 


® Wider well spacing 

® Proper well location 

® Pressure maintenance 

@ Increasing water pressure 


® Hydraulic fracturing 


1975 goal: 
8,000,000 bbl. daily 


PROGRESS OF developing oil fields 
in the USSR before 1955 were de- 
scribed in a paper presented at the 
Fourth World Petroleum Congress in 
Rome. This paper deals with the as- 
pects of the further development of 
oil deposits and the advances made in 
the theory and practice of gas-field 
development 

During the past 15 years compre- 
hensive methods for planning the de- 
velopment of oil fields, based on geo- 
physics, subsurface hydrodynamics and 
economy have become widespread in 
the Soviet Union. The new combined 
approach to the problem of oil-field 
development made it possible to for- 
mulate as far back as in the early 
forties the principle of developing any 
oil-field: the development scheme of 
oil-fields should ensure a given rate 
of oil production at minimum expense 
and with maximum possible recovery. 

The success achieved in prospect- 
ing and developing oil-fields has made 
it possible to set the goal of raising 
the oil production in the USSR up to 
350-400 million tons per year within 
the next 15 years. 

The efforts applied to field devel- 
opment, in accordance with the funda- 
mental principle of rationality, have 
been directed towards: (1) the im- 
provement of the economic efficiency 
of development, and (2) the improve- 
ment of oil recovery. These develop- 
ment goals have clashed and therefore 
it was necessary to investigate their 
optium relations from the standpoint 
ot expediency for national economy. 
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Fundamental Trends 


The most expensive items in oil 
fields are oil wells (in Eastern regions 
of the USSR half the investments are 
spent on them); hence, a decrease in 
the number of wells per deposit, i.e. 
an increase of the spacing between 
the wells, is the most effective meas- 
ure, as has been proved by theory and 
practice. 

However, a decrease in the num- 
ber of wells should bring about a drop 
in the productive capacity per oil de- 
posit, extend its development time and 
somewhat reduce oil recovery. There- 
fore, if the oil field is to produce at 
a given rate, the reduction in the num- 
ber of wells must be accompanied by 
an increase in their productivity. Thus, 
the problem of increasing the eco- 
nomic efficiency of development 
amounts to increasing the oil well pro- 
ductivity. (The problem of oil recov- 
ery as related to the spacing of wells 
will be considered in the next sec- 
tion.) An increase in the well pro- 
ductivity can be attained in the fol- 
lowing ways: 

1. By an optimum distribution of 
wells throughout the oil field. 

2. By different schemes of water 
injection, using peripheral, perimeter, 
and intracontour flooding. 

3. By increasing the pressure in the 
water-injection wells. 

4. By decreasing the bottom-hole 
pressure at the producing wells. 

5. By reducing the skin-effect. 


Well spacing . . . In those cases where 
the energy of the stratum is distrib- 
uted practically evenly over the oil 
field (the regime of “solution-gas 
drive,” the areal efficiency in the 
stratum), the arrangement of wells 
should also be uniform, following a 
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square or triangular pattern. How- 
ever, in case the oil is displaced to- 
wards the producing wells by water or 
gas drive that is concentrated in indi- 
vidual regions of the stratum, the 
most efficient arrangement of wells 
would not be a regular one, but an 
arrangement in rows, parallel to the 
contour of the oil-bearing zone and 
as close as possible at every given mo- 
ment to the natural or artificial zones 
of influx. 

As was demonstrated by hydrody- 
namical investigations of the develop- 
ment process, in the case of uniform- 
ly distributed reservoir characteristics, 
a maximum efficiency would be 
achieved by increasing the density of 
the well network towards the center 
of the deposit, i.e., by gradually de- 
creasing the distances between the 
rows of wells and between the indi- 
vidual wells in the rows, from the 
periphery towards the center. 


Water-injection schemes . . . To inten- 
sify oil production, injection of water 
into oil-bearing formations, starting 
at the initial period of oil-field devel- 
opment, is used widely in the USSR. 
Only the exploitation of comparative- 
ly moderate deposits or those with fa- 
vorable oil-bearing contours which 
are combined with powerful natural- 
water drives is not accompanied by 
water injection. Gas injection to 
maintain the reservoir pressure is sel- 
dom employed, being a less efficient 
technique. 

In 1957 the oil fields which 
operated by means of the water in- 


are 


TABLE 1—SOME DATA ON THE DEVELOPMENT OF OIL-FIELDS IN THE USSR 


Percentage of oil recovered 
from flowing wells 

Growth of rate of oil production per 
new well in tons per year 

Oil production per worker, % 

Capital investments per ton of incre- 
mental oil production, roubles 


1940 1948 1955 1957 


23.6 29.2 70.2 
4,310 
196 


1,994 


314 
- 100 


355 780 285 
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TABLE 2—WATER INJECTION 


Effect 
Oil produc- of pres- 
tionin sure main- of water 
the USSR, tenance, injection, 
M tons M tons m.° 
41,378 3,359 52,000 
46,460 4,770 103,000 
51,963 7,621 144,000 
58,482 11,618 189,000 
69,680 16,245 265,000 
82,579 19,387 316,000 
98,199 23,805 367,000 


Daily rate 


Year 
1951 

1952 
1953 
1954 
1955 
1956 
1957 





jection yielded 62% of the total oil 
production in the USSR. An idea 
about the extent of the application of 
the water-injection method and about 
its effect, is provided by the figures 
given in Table 2. 

The basic method of reservoir de- 
velopment is the pheripheral water 
drive which is used successfully 
at the oil fields of Bashkiria, Tataria, 
and the Kuibyshev regions, as well as 
at other oil fields of the Ural-Volga 
region and at new oil fields of the 
Baku producing region. 

This method has proved to be in- 
efficient for the Romashkino oil field 
covering a huge oil-bearing area where 
the production of the basic oil re- 
serves with the use of peripheral water 
flooding alone would take hundreds 
of years. Accordingly, a new method 
of development has been employed at 
the Romashkino oil field, which is a 
combination of peripheral and intra- 
contour water flooding. The essence 
of this procedure is that rows of in- 
jection wells are drilled not only at 
the peripheral part of the oil field but 
also in the intracontour oil-bearing de- 
posit. As a result, the rows of injec- 
tion wells cut the oil field into sepa- 
rate areas, every one of which is de- 
veloped independently. This approach 
takes into account the geological char- 
acteristics of the structure in each 
particular area. 

Intracontour water flooding is also 
used at large oil fields of a “table 
type” with extensive zones of oil- 
water contact at the elevated flanks. 
Cutting these zones by rows of in- 
jection wells has increased the effi- 
ciency of development in a number 
of table oil fields (the Tuimazy and 
Shkapovsky fields). Intracontour water 
flooding of the so-called center-to- 
edge type is also used in the case of 
oil fields which exhibit a decrease of 
permeability at the periphery, thus 
hampering the application of periph- 
eral water-drive (the Novo-Dmitrov- 
sky, Ozek Sooat and other oil fields). 

As the periphera! portions of an 
oil field become flooded out and as 
production switches to the internal 
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rows of wells, the distance between the 
injection and production zones in- 
creases, which involves a decrease of 
well productivity and an extension of 
the development time. In such cases 
a reduction in the development’ time 
(by a factor of 1.5 to 2 in the case 
of large oil fields) might be achieved 
by shifting the line of water injection 
to the watered-out producing wells. 
The production expenses might be cur- 
tailed by 30 to 40% in this way. In 
lense-like sand strata such a shift will 
also result in a noticeable increase in 
oil recovery. 

A further increase in the oil-well 
productivity by means of water in- 
jection can be achieved by arranging 
the rows of injection wells so as to 
divide the reservoir into smaller parts, 
up to a distributed areal flood pat- 
tern. But in this case there are lim- 
itations, caused by the increasing 


losses as. the water injection system 
approaches the areal flood pattern. 


Increased injection pressures ... A 
pressure rise at the line of injection 
wells would have a direct effect on 
the increase of the well productivi- 
ties if the bottom-hole pressure of the 
producing wells remain unchanged. 
However, an excessive pressure in- 
crease in the injection zone of the res- 
ervoir would be accompanied by 
water drainage into the external zone 
which would cause an increase in the 
consumption of water and electric 
power and would also call for more 
injection wells. Therefore the effi- 
ciency of this procedure will grad- 
ually diminish with rising pressure. 

In recent years the pressure gradient 
in some fields has been increased by 
increasing the pressure in the injec- 
tion well. A convincing example of 
the efficiency of injection-pressure in- 
creases consists of a large-scale field 
experiment which was carried out in 
May-June 1958 at the Bavlinsky oil 
field in Tataria. This field test was 
undertaken to demonstrate the possi- 
bility of maintaining the productivity 
of the oil pool by keeping a reduced 
number of wells in operation, and by 
raising their output. 

After preliminary research work 
conducted on a large-scale electroana- 
lyzer at the Oil and Gas Scientific 
Research Institute, to ascertain the 
geological structure of the reservoir 
and the process of pressure redistri- 
bution, the field test was started in 
May 1958. At that time, 189 wells at 
the Bavlinsky oil field produced 10,- 
250 tons per day of which about 94% 
came from flowing wells. In the pe- 
riod from May 20 to June 14, 81 wells 
were gradually shut in. Simultaneous- 
ly the production of the neighboring 
wells was increased. At present 108 


wells provide the same 10,250 tons 
of oil daily. No trouble has been ex- 
perienced so far. The flowing wells 
yield over 95% of the oil. The aver- 
age rate of the wells has risen from 
54 to 95 tons per day. 

Along with the field test, an ambi- 
tious program of hydrodynamic re- 
search is carried out for this reser- 
voir which will improve the reservoir 
data and develop the field more ra- 
tionally. It is intended to continue the 
field test for several years in order 
to determine the extent of oil recov- 
ery from the zones surrounding the 
idle wells by putting these wells back 
into service after the contour of the 
oil-water interface has passed the 
neighboring producing wells. 


Decreased bottom-hole pressures .. . 
A decrease in the bottom-hole pres- 
sure of the producing wells will also 
directly influence their productivity; 
but in some cases a drop in the pres- 
sure might be accompanied by the 
cessation of flow, and a drop of the 
bottom hole pressure below the bubble 
point will cause gas liberation from 
the crude in the stratum. 

Thus far, the control of the magni- 
tude of the bottom-hole pressure at 
the producing wells in the oil-fields of 
the Eastern regions of the USSR has 
been based, as a rule, on two criteria, 
e.g. the prevention of gas formation 
in the reservoir and, secondly, the pos- 
sibility of keeping the well flowing. 

The first condition has been con- 
sidered mandatory in order to main- 
tain a high reservoir-recovery factor. 
However, research which has recently 
been conducted in the USSR, USA, 
Roumania, and other countries sug- 
gest that a pressure decline in the res- 
ervoir slightly below the bubble point 
will make it possible not only to main- 
tain but also to increase the oil recov- 
ery to a certain extent. 

The maintenance of the stable oper- 
ation of flowing wells is now losing its 
importance because of the established 
practice of oil-well pumping with sub- 
mersible electric pumps. Research has 
demonstrated that when the switchover 
of a flowing well to submersible elec- 
tric-pump service is accompanied by 
an increase in the oil-well productiv- 
ity, the cost of oil production de- 
creases. At the oil fields of Bashkiria 
and Tataria the cost of oil production 
was decreased when the productivity 
of oil wells pumped by submersible 
electrical pumps rose from 20 to 24, 
from 30 to 37, and from 50 to 68 
tons per day, respectively. 

Special analyses regarding the im- 
position of increased pressure drops 
between the injection and the produc- 
ing wells in reservoirs of the type en- 
countered at Bashkiria, Tataria and in 
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FROM DISCOVERY THROUGH DELIVERY... 
IBM 650...MOST EXPERIENCED COMPUTER 
IN THE PETROLEUM INDUSTRY 


Since its introduction some five years ago, the IBM 650, in its dozens of configurations, 
has accumulated a wealth of petroleum experience that you can profitably use now. = Early 
users who first experienced the advantages of this ‘Electronic Workhorse” in technical 
calculations swiftly added accounting applications to its chores. As these daily chores in- 
creased, management developed a new awareness of the capabilities of electronic data pro- 
cessing. Many have since installed larger IBM systems. = For many petroleum companies, this 
versatile computer has become a pivotal installation—handling broad areas of calculation— 
creating more efficient use of facilities and manpower. These companies have found that 
the ability of the IBM 650 to deliver swift, accurate answers to knotty problems has led 


to many positive competitive advantages. @ The IBM 650 is an oil man’s computer — 


supported by years of petroleum industry and IBM experience—and ready to go to work 
for you. Like all IBM data processing equipment it, too, may be purchased or leased. 


Why not let your local IBM representative demonstrate how it can profit your company. 
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the Ural-Volga region, have demon- 
strated that this procedure is of con- 
siderable economical efficiency. In oil 
fields which are now being developed 
it is possible to step up considerably 
the rates of production without siz- 
able additional capital investments. In 
new fields it is possible to obtain the 
same rates of production, but with a 
smaller number of wells and hence 
with greater economy. 


Reduction of skin effects . . . A series 
of measures which are highly efficient 
in regard to well productivity pertain 
to the decrease of the skin-effect and 
the improvement of permeability near 
the well bore. 

One of the principal approaches 
towards increasing well productivity 
consists of using special drilling muds, 
including muds that contain surfact- 
ants, and of maintaining low bottom- 
hole pressures at the moment of drill- 
ing through the oil-bearing stratum, 
so as to exclude any possibility of 
contamination and deterioration of the 
natural oil permeability of the reser- 
voir formation. The work conducted 
in Bashkiria and Tataria demonstrates 
that the use of muds containing sur- 
factants increases the productivity 
factor of the wells and also cuts down 
considerably their completion time. 

Another type of procedure for im- 
proving well productivity pertains to 
different treatments of the producing 
interval, primarily by hydraulic frac- 
turing. The following work, done in 
this direction, has brought about fa- 
vorable results: 

@ Hydraulic fracturing at selected 
intervals, which makes it possible to 
control the flow of oil into the pro- 
ducing wells, and also, the intake ca- 
pacity of injection wells in regard to 
separate productive sand lenses. 

@ The use of hydraulic fracturing 
fluids and sand-grain carrying fluids 
with minimum filtering capacity. Good 
results in lowering the filtering ca- 
pacities are ensured by natural as- 
phaltites or oxidized and crushed bi- 
tumens added to these oils in the 
amount of | to 2%. Residual liquids 
from alcohol distillation used as 
drilling mud practically stopped fil- 
tration into the porous medium and 
become more viscous if sodium 
chloride is added. 

@ Research to improve the theory 
of hydraulic fracturing. 

A very interesting experiment was 
conducted on hydraulic fracturing un- 
der natural conditions. In this test the 
hydraulic fracture zone was subse- 
quently laid open to direct observa- 
tion by means of shaft sinking. It was 
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ascertained that the orientation of the 
hydraulic fractures coincides with that 
of natural unconformities, which were 
tightly filled with clay prior to hy- 
draulic fracturing. 


Increasing Oil Recovery 


It is known that the most efficient 
displacing agent is water (displace- 
ment by means of liquid petroleum 
gas is not considered at this stage). 
Therefore, nearly all reservoirs in the 
USSR are producing either by natural 
or by artificial water drives. 

The completeness of all recovery 
from a reservoir will depend on the 
eficiency of oil displacement from the 
pores by the water, and on the cov- 
erage of the productive formation by 
the displacement process. Both these 
phenomena can be evaluated by sep- 
arate factors, the product of which 
will provide the total recovery factor 
of the reservoir under consideration. 

According to previous studies the 
efficiency of oil displacement from the 
pores of the reservoir rock depends 
mainly on the ratio of viscosities of 
the driving and driven fluids and on 
the amount of water that has flowed 
through pores. Accordingly, the effi- 
ciency of oil displacement will be 
characterized by the physical proper- 
ties of the fluids and by the final 
water cut in the effluent, which is 
governed by economical considera- 
tions. Thus, it can be stated that the 
efficiency of displacement is essenti- 
ally independent of the development 
scheme and the well-spacing pattern. 

This, however, does not apply to 
the extent of coverage of the produc- 
tive formations by the displacement 
process. The value of this coverage 
under given geological conditions will 
depend on the methed of development 
(the number of wells, their spacing 
and the schedule of exploitation). 

In the case of a continuous, homo- 
geneous reservoir, it is easy to show 
that a maximum oil recovery may 
be obtained with a small number of 
wells located at great distances. On 
the other hand, in the case of a het- 
erogenous and discontinuous forma- 
tion, the problem becomes extremely 
complicated. 

To determine how oil recovery 
varies with the spacing of the wells is 
one of the most important problems 
of oil-field development which is to 
be solved in the near future. Research 
on this problem has begun in recent 
years. The preliminary results indicate 
that under the conditions of the De- 
vonian reservoir of the Romashkino 
and Tuimazy oil fields, substantial 
amounts of oil remain unrecovered 
when the distance between the wells 
exceed | km., i.e. with a spacing in 


excess of 100 ha. per well. 


In spite of all the procedures which 
serve to increase the oil recovery by 
water displacement, a sizable amount 
of oil, ranging from 10 to 50% of the 
initial oil in place, remains in the 
ground. Various fundamentally differ- 
ent methods of recovery are being 
considered in a effort to induce com- 
plete extraction of oil from a reser- 
voir. At present the promising meth- 
ods are: 

1. Displacement of oil by mutually 
soluble components. 

2. Thermal-drive methods. 

3. Oil production by mining meth- 
ods. 

These latter methods are applied on 
an industrial scale at one of the USSR 
oil fields with a highly viscous oil in 
fractured formations. The mining is 
carried out in an impermeable forma- 
tion lying above the capping of the 
oil stratum; special chambers are con- 
structed from where numerous direc- 
tional wells are drilled with a 12 to 
18.5 m. spacing. 

Progress in Research 

In recent years the efforts of sci- 
entists have been directed towards the 
improvement of methods for the 
study of wells and reservoirs, of meth- 
ods for determining reservoir param- 
eters using geophysical data, as well 
as towards the investigation of under- 
ground hydrodynamics aimed at the 
clarification of liquid and gas filtra- 
tion phenomena. 

The latter includes the following 
problems: (1) The displacement of oil 
and gas-oil mixtures by water. (2) In- 
flow into the well under different op- 
erating conditions. (3) Inflow into the 
well in the case of heterogeneous 
formations. 

The new features in the hydrody- 
namic investigations of wells and res- 
ervoir strata are: the method for in- 
terpreting pressure buildup curves, 
which accounts for the additional in- 
flow into the well after its closing at 
the surface; the method for determin- 
ing reservoir parameters according to 
the pressure behavior in shut-in wells; 
methods for determining reservoir 
parameters by means of isobaric maps, 
and, also, the new methods of improv- 
ing hydroconductivity maps by means 
of electric models. Undertaking this 
research was made possible by the use 
of a new, unique electroanalyzer of 
the All-Union Oil and Gas Scientific 
Research Institute. 

The development of geophysical 
methods for determining various res- 
ervoir parameters such as porosity, 
permeability and oil saturation has 
been continued. Along with ordinary 
electric logging, radioactive logging 
and microsounding methods are used. 

Some important results of hydrody- 
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namic research regarding the filtration 
of liquids and gases in process media 
have been obtained. These results are 
as follows: 

1. The rules for modeling two-phase 
liquid flow processes have been justi- 
fied. Relative permeability curves for 
water-oil systems have been obtained 
at flow rates close to those occurring 
under natural conditions. These data 
have been used as a basis for the fur- 
ther development of the theory of oil 
displacement by water. The displace- 
ment of gasified oil by water has also 
been investigated. 

2. A method for hydrodynamic cal- 
culations has been developed to ob- 
tain the basic indexes of oil-field de- 
velopment under conditions of solu- 
tion gas drive and of combustion 
drives; formulae of well interference 
have been derived for reservoirs oper- 
ated at bottom-hole pressures below 
the bubble point and pressures at the 
oil boundary above the bubble point. 

3. An original slotted model was 
used to investigate the flow of two or 
three fluids of different specific 
weights into partially penetrating wells. 
As a result of this a complete solu- 
tion of the problem of water and gas 
coning has been derived for isotropic 
as well as for anisotropic layers. The 
effect of hydraulic fracturing and im- 
pervious shields on the maximum 
water-free production rate of wells 
with bottom water drive has been in- 
vestigated. 

A number of recent studies in the 
field of underground hydraulics have 
been summarized in an earlier paper. 

In recent years, an investigation has 
been started to account for the forma- 
tion heterogenity during the planning 
stages of reservoir development. The 
calculation scheme which treats the 
heterogeneous formation as an assem- 
bly of parallel flow channels of differ- 
ent permeability appears to be quite 
successful. According to this scheme 
different procedures for the develop- 
ment of one of the large oil fields in 
the USSR were evaluated and corre- 
lated. 

The development of oil fields with 
a large gas cap has been pursued fur- 
ther. This theory considers the dis- 
placement of the oil by the water 
without disturbing the oil-gas contact. 

Methods for planning the develop- 
ment of gas-condensate oil fields are 
being worked out. 

The above-mentioned research work 
has been very helpful in perfecting the 
methods of planning and analyzing the 
development of oil fields and bringing 
them closer to the practical conditions. 
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Gas Fields 


It has been shown that the general 
resistance to the flow of gas in the 
formation includes the frictional re- 
sistance, which is proportional to the 
viscosity and the first power of gas 
velocity, and the inertial resistance, 
which is proportional to the density 
and to the square of gas velocity. The 
power formulas for the resistance law 
have no physical meaning and repre- 
sent a formal interpolation; they can- 
not be used in scientific studies of 
well-survey data. 

The zone of gas movement in the 
reservoir can be divided into two parts: 
the stratum as a whole, and the re- 
gion near the well bore. In the first 
region the effects of nonlinearity in 
the flow resistance and the effects 
caused by partial well penetration are 
negligible. Here the essential factor is 
the variation of the gas characteristics 
through time. In the second region, 
the effect of unsteadiness becomes in- 
significant after a short time whereas 
the effects of nonlinear flow resistance 
and the conditions of partial well 
penetration acquire fundamental im- 
portance. 

The amount of flow resistance 
which corresponds to the first region 
is small as compared to the resistance 
caused by partial well penetration. 
The distribution of gas wells may af- 
fect the resistance in the first region, 
but it cannot alter the cumulative 
flow resistance to any noticeable ex- 
tent. Therefore the distribution of the 
gas wells is of no appreciable practi- 
cal significance. Of much greater sig- 
nificance are the variations of the 
formation permeability and thickness. 
Therefore the production rate can be 
increased best by locating the wells in 
the zones of the greatest permeability 
and thickness. 

The flow resistance caused by par- 
tial well penetration is usually hard to 
control because the position of the 
bottom of the well is determined in ac- 
cordance with the movement of the 
coning water and the vertical perme- 
ability of the stratum. 

The most effective way of reducing 
4low resistance is to improve the bot- 
tom-hole conditions by perforation 
and cleaning. The method of perfora- 
tion in a gaseous atmosphere under 
pressure is used for this purpose in 
the USSR. Good results have been ob- 
tained at the North Stavropol gas 
field. Further work is carried out to 
introduce hydraulic fracturing, shoot- 
ing, acidizing, etc. 

In addition to the selection of the 
optimum bottom-hole conditions and 
well locations, an increase in the out- 
put can be achieved by increasing the 
pressure differentials. The method of 


setting the well output as equal to a 
certain arbitrary fraction of the open- 
flow production has been completely 
rejected in the USSR. The pressure 
differential imposed upon the forma- 
tion, together with the production rate, 
are restricted to avoid deterioration of 
the reservoir (due to coning into the 
wells) and to secure the necessary 
working pressure at the well head. 

If there are no conditions limiting 
the pressure differential, it might be 
raised considerably. Thus, at some 
wells of the Shebelinsky gas field the 
pressure differential exceeds 100 atm., 
the working flow rate being 70% of 
the open flow. The well completion is 
chosen in accordance with the pro- 
posed flow rate so as to ensure mod- 
erate pressure losses inside the well. 


Distribution of Wells 


To obtain a uniform recovery of 
gas from the reservoir, to avoid fin- 
gering of water into the wells and to 
recover the required quantity of gas 
with minimum flow resistance, it is 
desirable to distribute as many wells 
as possible, working with minimum 
outputs uniformly over whole area of 
the gas field. Yet such a system of de- 
velopment would be entirely unsound 
from an economic viewpoint. There- 
fore the number of wells is determin- 
ed from the average output which 
might be obtained at a given gas field 
by applying all possible means for re- 
ducing bottom-hole flow to resistance. 
Next, calculations are made to evalu- 
ate the variations of output with time 
and in relation to the bottom-hole 
pressure, and the number of wells re- 
quired to secure the desired gas pro- 
duction (varying with time) is then de- 
termined. 

During the initial stages of develop- 
ment all the wells are located at the 
most productive points of the gas 
field. For example, the Sultangulovsky 
gas field has an elongated shape, and 
the wells are arranged along the 
center-line of the structure. The North 
Stavropol field has an oval shape with 
an elevated central part, and the wells 
are grouped in the central waterless 
part of the structure. At the Kanev- 
sky field the wells are located in the 
thickest zone which does not coincide 
with the central part of the structure. 

The well arrangement in groups 
could lead to the formation of a com- 
mon funnel or pressure sink which 
might be disadvantageous under cer- 
tain conditions. Therefore, in such 
cases, it is necessary to watch the 
pressure drop in the formation during 
the initial years of exploitation. Wells 
which are started at later dates are lo- 
cated on the basis of the observations 
made during the exploitation of the 
early wells. 
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SPECIAL REPORT TO CATERPILLAR OWNERS: 


Parts you can trust 
Dependable round-the-clock service 


CUT MAINTENANCE COSTS...EXTEND EQUIPMENT LIFE 
BY CHANGING OIL AND FILTERS AS RECOMMENDED 


How often should lube oil and filters be changed? The answer is obvious—when 
the lube oil and filter can no longer do their jobs. But how do you know when that 
time comes? Can you afford to guess? 


Guessing can be costly. The cost of oil changed more frequently than necessary adds 
up to big sums during a work season. Delayed oil changes can bring about premature 
overhauls with more parts replacement costs. 


Manufacturer recommendations are based on sound principles. Rapid advancements 
have been made in perfecting “additive” lube oils that can reduce wear. The familiar 
ridge left in liners by the piston rings can be practically eliminated by the use of 
Series III Oils and proper maintenance practices! These oils also allow longer periods 
between changes. 


Full benefit and savings from new oils cannot be had without proper filtering. 
Caterpillar Engines have an emergency by-pass valve that opens and allows un- 
filtered oil to circulate if the elements become clogged. And elements become 
clogged when their dirt-holding capacity is reached. Caterpillar elements have 
ample dirt-holding capacity to keep the by-pass closed over the recommended period. 


But aren't the dirt-holding capacities of all makes of filters about the same? 

To protect the long life reputation of Cat Diesel Engines, Caterpillar continually 

tests all brands of elements offered for Cat Engines. Below are the surprising 

results, based on tests of filters purchased on the open market during 1957 and 

1958. During these tests commercial test dust was gradually added to clean oil = 

until each filter clogged and the emergency by-pass valve opened. The amount of uinannea 
dirt added is recorded in the “Sediment Index” column. UNFILTERED Olt TO CIRCULATE 





HOW CAT FILTERS COMPARE WITH OTHER BRANDS 


Brand Filtering Area Sediment Index 
Square Inche In Gram 


Your Caterpillar Dealer has the complete story on the 
advantages of changing lube oil and filters as recommended. 


SERVICE 7 my Recommer “ _ 2421-11 Ask him to figure your annual engine oil costs for you, and 


see how much you can save. See him today! 
Caterpillar Tractor Co., Peoria, Illinois, J. S. A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpiliar Tractor Co 
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MAKE YOUR WELLS WORTH MORE 





Improve Production With 
Dowell “Tailored” Acids 


For many wells, the most promising 
treatment still is acidizing. In some 
of these wells, however, acidizing 
has not been successful because of 
emulsions, silicate swelling or simi- 
lar problems. 


During more than 27 years of aci- 
dizing oil and gas wells Dowell 
engineers have built up an unparal- 
leled fund of experience in acidizing. 
They have analyzed the problems 
that have been encountered, and 
have developed many acid addition 
agents to overcome those problems. 


Thousands of treatments in hun- 
dreds of different fields have given 
Dowell unmatched experience in 
selecting the right addition agents 
and in tailoring treatments to give 
the operator the best return for 
his money. 


In designing special acid treatments, 
your Dowell engineer has outstand- 
ing qualifications. First, he is backed 
by the organization that created 
inhibited acidizing for the oil field. 
Then, he is personally familiar with 
the formations and problems in 
your area. 


Important extra benefits, however, 


come from the research facilities of 


Dowell and The Dow Chemical 
Company. When a_ particularly 
tough problem arises, Dowell scien- 
tists in the Tulsa Research Center 
are ready to help you. This is addi- 
tional assurance of success in 
treating “problem” wells. 


To meet the more common condi- 
tions, Dowell offers dozens of 
proved addition agents that can be 
combined to make literally thou- 
sands of different treatments. The 
box below gives just a few examples 
of how Dowell addition agents are 
used to improve acidizing results. 


For prompt service or detailed in- 
formation call the Dowell office 
nearest you. There are more than 
165 locations to serve you in the 
U.S. In Canada, contact Dowell of 
Canada, Ltd.; in Venezuela, United 
Oilwell Service. Dowell, Tulsa 1, 
Oklahoma. 


Services for the oil industry 


DIVISION OF THE DOW CHEMICAL COMPANY 


In the Panhandle areas of Texas and Oklahoma Dowell acidizing with tailored additives is 
proving a profitable means of stimulating formations like the Atoka and Mississippi limes. 
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Here Are Some Well Conditions Where Dowell 


If formation temperatures are exceptionally high— 
——or acid must remain in contact with tubular goods for 
an unusually long time, you may encounter serious cor- 
rosion. To avoid this, Dowell offers an inorganic in- 
hibitor especially suited for this severe service. 


If you want to treat Eocene or Miocene sands— 
—your problem may be to remove drilling mud and silt 
near the bore hole. For this purpose Super Mud Acid 
with an additional silicate control agent added has pro- 
duced outstanding improvements. 


If your formation is very tight— 


—you can usually reduce injection pressures and speed 
up the return of spent acid by adding a Dowell surface 
tension reducing agent. These agents are designed to 
minimize surface tension of either spent or unspent acid. 
Dowell surface tension reducing agents often reduce in- 
jection pressures by hundreds of pounds per square inch. 
As to return of spent acid, some wells must be given a 
remedial treatment before the well will produce if acid 
is used without a surface tension reducing agent. 





Addition Agents Make Your Wells Worth More 


This agent actually reduces fluid loss rate to about 25 ml 
in 30 minutes. This low rate is designed to give deeper 
penetration, a larger drainage area and thus more profit- 
able treatments. 


If you want to acidize a slow-reacting dolomite— 
—consider the use of a Dowell intensifying agent to speed 
the reaction. Wells treated with intensified acid often 
bring production increases that far outweigh the small 
added cost. Many wells also hold up better when intensi- 
fied acid is used. 


If your formation is extremely permeable— 
—you may want to use the new F.L.A.® (Fluid Loss 
Additive) for acid or water, recently developed by Dowell. 


If you want to make certain— 

—trely on your Dowell engineer for help. His knowledge 
of local field conditions, combined with Dowell’s records 
of successful treatments, are added assurance of the proper 
treatment for your particular well. 
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Synthetic pipeline 
coatings promising 


“Both physical and chemical-resistance 
properties of thin synthetic coatings are, 
if anything, superior to those of asphalt 








and bituminous enamels... . Selection. . . 
must then be on basis of corrosion re- 


sistance, application characteristics, or be- 


havior under cathodic conditions.” 
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BY M. J. DABNEY, O C. SLOTTERBECK, AND D. F. KOENECKE 


Esso Research & Engineering Co. 


SEVERAL gas and petroleum com- 
panies in cooperation with resin and 
paint manufacturers have been evalu- 
ating new resin coatings in the labora- 
tory and in field tests for underground 
pipeline use. The studies are being 
carried out on epoxy and/or epoxy- 
bituminous combinations, and on poly- 
ethylene and vinyl tapes for improved 
pipe coatings. 

[hese preliminary results appear 
very promising after 6 or 7 years’ 
service, but must await long-time field 
tests for final confirmation: 

1. The properties of thin-film syn- 
thetic coatings, when properly selected, 
meet the necessary requirements for 
pipeline protection and may be com- 
petitive with the materials presently 
used. 

2. It is important to use the opti- 
mum cure which in many instances 
is at elevated temperatures for the 
best results with synthetic-resin thin 
films 


TABLE 


Thickness, mils 
Pencil hardness* 
Direct impact,t in.-lb 
Penetration,t 77° F., 
Soil stress 


197.5-g. load 


Bituminous 


3. Formulation of the coating is 
essential for the best and optimum life 
under cathodic conditions as well as 
general corrosion resistance. 

4. Revolutionary application and 
curing methods may be required to 
make thin-film synthetic coatings com- 
petitive with the hot-applied bitumi- 
nous or asphalt types which are the 
standards of today. 


Experimental Studies 


In the laboratory evaluation pro- 
gram, proprietary bituminous and as- 
phalt enamels have been used as 
controls. Among the synthetic coatings 
tested were epoxy, bituminous-epoxy, 
phenolic, butoxy, vinyl, and several 
other resins. Both proprietary formu- 
lations and laboratory compositions 
were investigated. 

It should be pointed out that butoxy 
resin is a film-forming styrene-buta- 
diene copolymer of low molecular 
weight and further modified by the 


I—RELATIVE FILM PHYSICAL 


Epox; 
Filled asphalt amine cured 


Epoxy baked 


Area of coated cathodes 4.4 sq 
(1/33 sq. ft.). 
Cell volume 
Cathode potential 
Electrolyte resistance 


ELECTROLYTIC test cell. Fig. | 


183.7 cc. of N/2 NaCl. 


= 6 volts (d.c.) 
21.4 ohms/cm.* 


introduction of polar groups. It is 
a new development product in pilot- 
plant production. 

For the purpose of comparison, the 
physical characteristics of typical films 
are given in Table 1. An examination 
of the comparative properties indi- 
cates that the physical characteristics 
of hardness, impact strength, and 
penetration are better for the syn- 
thetic-resin thin films than either 
standard bituminous or asphalt coat- 
ings. 

These observations suggest that the 
physical characteristics of thin syn- 
thetic coatings are well within the 
bounds of being effective for pipe- 
line protection. 

Both physical characteristics and 
chemical-resistance properties of thin 
synthetic coatings are, if anything, 
superior to those of asphalt and 


PROPERTIES 


Bituminous 


Butoxy epoxy 








Damaged§ 


96 94 5.5 
2H <6B 2H 
20 20 55 

4.0 mm. 0 
Damaged§ No effeci 


3.0 mm 


No effect 


7.2 3.5 24.4 
2H 2H SH 
80 60 45 

0 0 0 
No effect Si. damage 


*Drawing pencil which will cut film, 6B very soft. 5B, 4B—B, HB, F, H—6H, 7H very hard. Distance a 1-lb. weight can fall on 


‘s-in.-diameter die striking the coating without cracking. 
a needle point for 5 seconds. (Precision Scientific Universal Penetrometer.) 
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tDistance penetrated in tenths of millimeters at 77 
§Without glass reinforcement. 


F. with a 197.5-g. load on 
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equipment in world-wide use 


CROSE is a name that stands for speed 
and economy—in any land or language— 
where pipeline construction is in progress. 
Crose — with the most complete line of 
pipeline construction equipment and many 
strategic supply points—has an internation- 
al reputation for top performance under 
toughest, roughest conditions. 


FOR THE BEST, USE CROSE—ANYWHERE! 


2765 DAWSON ROAD © PHONE WEesTEerR 6.2171 © TULSA 
OKLAHOMA @¢ BRANCH OFFICES: HOUSTON @® DENVER ¢@ 
LOS ANGELES @ ELIZABETH, N. J. @ IN CANADA: CROSE- 
CURRAN LTO EDMONTON, ALBERTA @© EXPORT OFFICE 
NEW YORK, N.Y 
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24 


22 | © PHENOLIC RESIN 
4 FLAME-CURED BUTOXY 


12.4 MILS 


60 MILS 














80 


TYPICAL capacitive index observations. Fig. 2. 


bituminous enamels. The selection of 
the preferred pipe coatings must then 
be resolved on the basis of corrosion 
resistance, application characteristics, 
or behavior under cathodic conditions. 


Electrolytic cell-testing procedure . . . 
In making a laboratory investiga- 
tion to determine the efficiency of the 
thin-film synthetic materials for pipe- 
line protection, a test procedure has 
been developed using an impressed 
voltage as one of the major screening 
test exposures. Since it is normally 
considered that the life of a pipeline 
coating must be termed in decades 
rather than days or years, it is neces- 
sary to use accelerated test conditions 
in order to distinguish between types. 

One method of accomplishing this 
has been found to use an impressed 
voltage across a test film that is higher 
than normally considered necessary 
for cathodic protection. The basic 
technique used has been similar to 
that shown in Fig. 1 illustrating the 
electrolytic test cells. A sand-blasted 
steel panel with the test film carefully 
applied is sealed on to one end of 
a glass cylinder and the other end is 
sealed with a graphite block. 

These cells are assembled in pairs, 
as illustrated, and then attached to 
a source of direct current. Preliminary 
screening is accomplished by the use 
of half-normal sodium chloride elec- 
trolyte placed in the cell through the 
entry port with 6 volts d.c. across the 
electrodes. The coated metal panel 
acts as the cathode. 

During the course of exposure, the 
test films may be observed visually 
for signs of blistering or hydrogen 
evolution. In addition, detailed meas- 
urements are taken on current flow 
and electrical capacitance of the coat- 
ed cathode. Under the test conditions, 
the film reaches a state of equilibrium 
with the electrolyte and electrical 
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0 STANDARD BITUMINOUS 
ENAMEL 


5.8 MILS 











FLAME-CURED CLEAR 
BUTOXY 


BAKED CLEAR BUTOXY 
BAKED EPOXY WHITE 


AMINE-CURED EPOXY 
(AIR DRY) 











72 MILS 


3.5 MILS 








changes that can be followed by these 
measurements. 

As either the current flow or elec- 
trical capacitance rises appreciably, 
failure of the film is imminent. In 
some instances, attempts have been 
made to accelerate the tests further 
by variations in electrolyte, additional 
voltage increases, or by elevating the 
temperature. 

A convenient way of recording 
changes in the capacitance value has 
been found to be the capacitive index 
which is the observed capacitance in 
microfarads divided by the initial 
capacitance value. Thus, the point of 
origin is the index value of one. 

Either the current or capacitive in- 
dex may be used to study the changes 
over the exposure period; however, 
the current fluctuates with some sam- 
ples without definite film breakdown. 
Furthermore, the capacitive index is 
a stable observation and trends are 
more apparent when the data are 
plotted. It has been the practice to 
discontinue test of films which show 
either a capacitive index value of 
about 10 or a current flow approach- 
ing | ma. 

To observe the general pattern of 
how films, both good and bad, be- 
have under the conditions of this elec- 
trolytic cell test, some typical examples 
in Fig. 2 have been plotted for capaci- 
tive index changes with time. A 
phenolic-resin film did not survive the 
electrolytic - cell test for more than 
40 days. 

By contrast, a better film of either 
flame-cured butoxy resin or a thick 
bituminous enamel has shown modest 
changes over periods ranging up to 
660 days. 

After observing a large number of 
samples, it has been observed that the 
life expectancy of a film can be esti- 
mated from the early position of the 
capacitive index value, that is deter- 


EFFECT of cure temperature. 


Fig. 3. 


mined after about 7 to 10 days, and 
the ultimate slope of the line upon 
subsequent exposure of 30 to 60 days. 
As might be expected, these samples 
which show an early initial capacitive 
index rise and followed by a fairly 
steep slope are doomed to compara- 
tively early failure. 


Electrolytic-cell-test results . . . The 
effectiveness of this screening method 
may be illustrated by examining the 
results in Table 2. Altogether about 
600 tests have been made using this 
technique. All the coatings tested 
under the standard conditions of 6 
volts and half-normal sodium chloride 
electrolyte show that about 70% of 
them failed within 60 days. 

Of those samples surviving for a 
period of 200 days, 86% are still on 
test. The data indicate that good 
films, which show little change over 
a period of 200 days, should last for 
several years. 


TABLE 2—TEST SUMMARY* 
Below 60 days Below 200 days 

Failures 135 169 
On Test 176 142 

Totals: 190 failures, 121 still on test 
Per cent of failures occurring within 

60 days 70 
Per cent still on test after 

surviving 200 days 86 

*0.5 Normal NaCl electrolyte, 6 volts 


d.c. 





TABLE 3—BEST TEST LIFE OF 
GOOD RESINS 
6 volts, 0.5 normal NaCl 
Thickness, Time, 
Coating mils Days 
Butoxy (flame cured)* 3.5 785 
Epoxy (baked) 7.2 704 
Epoxy, amine cured 5.5 674 
Bituminous Epoxy 24.4 423 
Bituminous 96 371 
Asphalt 94 564 
Vinyl 5.5 597 
Isocyanate (baked) 3.3 +469F 
*Cured by direct flame impingement on 
the coating. 
+ F—failed 





other still on test. 
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TiOg+ ZnO 


5 
| BUTCXY, 6 MILS, OSN NoCi, 6 VOLTS. D.C) 


TOTAL PIGMENT VOLUME 
CONCENTRATION (PVC.) 40 % 


70 





T i0,+ CaSO, 


Tide 








r 


60 


50 


Ti0a ” 
ASBESTINE 40 


30 
Ti0a +C SO4g 
(30% PVC.) 











STANDARD PRIMER 
45 MiILS 95 MILS 


BUTOXY PRIMER 
56 MILS, 














40 “60 80 100 
TIME, DAYS 


FORMULATION effects. 


Some of the recent results are 
listed in Table 3 showing the com- 
parison of control bituminous and 
asphalt films and some of better 
thin-film synthetic resins. Of the 
data selected for use in Table 3, only 
one sample has failed which is indi- 
cated by the postscript letter F. Ex- 
amination of the data has shown 
that the test results on very thin syn- 
thetic resin films ranging from 3.5 
to 7.2 mils compared favorably in 
electrolytic-cell test life with 94 and 
96 mils for the bituminous and 
asphalt controls. 

Thinner films (<50 mils) of bi- 
tuminous and asphalt failed earlier. 
This condition can exist if inade- 
quate surface coverage is obtained 
or if the film is affected by cold 
flow due to high-stress soil or a 
similar condition. The laboratory 
test life of epoxy-resin modified bi- 
tuminous coatings has indicated that 
this type of material is a compro- 
mise between the’ two. Compara- 
tively thin films of the order of 10 
mils normally give an _ electrolytic 
test-cell life which is inferior and 
inadequate. 


Fig. 4. 


120 


Thicknesses in the range of 20 to 
25 mils appear to survive this test in 
very good fashion. By the same token, 
carefully prepared films of the other 
resins even at very low thickness 
(3-7 mils) show excellent resistance 
to the electrolytic cell test as de- 
scribed. 

Typical observations on the elec- 
trical properties of some of these 
films during their cell test life are 
recorded in Table 4. Those samples 
selected have shown unusually good 
resistance to the electrolytic-cell test 
conditions. 

The bituminous and asphalt ena- 
mels, the baked epoxy, flame-cured 
butoxy, and the vinyl-resin films 
have shown negligible current flow 
after exposures up to 700 days as 
determined with the very sensitive 
microammeter. The capacitive index 
generally shows some rise or ap- 
preciation indicating slow film de- 
gradation. 

In this particular set of data, the 
one sample showing the least change 
has been the bituminous enamel with 
a film thickness of 96 mils. In this 


case, precautions have been taken 


TYPICAL electrolytic-cell 
standard primer vs. butoxy primer. 


DAYS 


test results—filled asphalt over 


Fig. 


to avoid cold flow of the bituminous 
film by eliminating the pressure 
seal. 

A flame-cured butoxy film at 3% 
mils has shown a capacitive-index 
value of 1.46 after 700 days’ expo- 
sure. This means that the observed 
capacitance is approximately 0.0012 
microfarads which still represents 
an excellent electrical-insulation 
value. 

Perhaps it should be reemphasized 
that most of the films which show a 
low capacitive index have a corre- 
spondingly low current flow. This was 
illustrated in Table 4. There are sam- 
ples on record showing a rise in cur- 
rent flow preceding the change in 
capacitance and vice versa. So it does 
not seem essential that one factor or 
the other is the forerunner or warning 
of failure but either may be indica- 
tive. 

It is interesting to state that a num- 
ber of film types indicating promise 
in the previously described cell test 
have been subjected to more strenuous 
test conditions. For example, voltages 
of 22.5 and 135, temperatures up to 
about 140° F., and various electro- 


TABLE 4—TYPICAL ELECTRICAL PROPERT) OBSERVATIONS 


Bituminous 
Fneme! 


Observed 
Property 


Thickness (Mils)* 96 94 
Current? 
(microamperes) 
Initial l 
300 days l 
Last reading I 
at — Days 371 
Initial Capacitance 0.00015 
(microfarads) 
Capactive Indext 
300 days l. 
Last Reading l. 
at — Days 37 
*1 mil = 0.001 in. 
7 Capacitive Index = observed 
F — film has failed 


10-4 | 

10-4 l 

10-4 l 
560 


( 1. 
( 1.7 
560 


) 
) 
l 


Asphalt 
Enamel 


10-4 
10-4 
0.00008 
75 
5 


capacitance/ original 
Others are still on test. 


Baked Amine 


Epoxy 


Bituminous 
Epoxy 


24.4 7.2 5.5 


10-4 1 
10-4 3 x 
10-¢ 1 
704 

0.00087 


674 
0.00114 


423 
0.00031 


1.48 1.23 
1.40 1.61 
704 674 


capacitance. 


t+ Area 1/33 sq. ft., current density = current observed < 33. 
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Cured Epoxy Butoxy 


x 10-4 1 x 10-4 
10-4 4x 10% 
x 10-4 4x 10% 


Urethane 
(Isocyanate) 
‘ (Baked) 


Flame 
Cured 


3.5 : 3.3 


10-4 
x10-4 
10-4 


1 x 10-4 18 x 104 18 x 
1 x 104 1 x 10 10 
1 x 10~4 1 x 10" 60 » 
785 600 379F 

0.00085 0.00139 0.00135 


1.08 1.29 
1.11 1.26 
379F 


1.28 
1.46 
785 600 
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lytes including 10% caustic and 
10% acid have been used to acceler- 
ate test conditions. In general, the 
films found to be outstanding at 6 
and immersed in 0.5 normal 
sodium chloride are also more re- 
sistant under conditions of increasing 
severity. 

A flame-cured butoxy-resin film 
and a bituminous enamel have been 
135 volts for 149 and 
1OOF days (Ff failure) respectively. 
At 140° F., a butoxy and an epoxy 
coating have been promising with 281 
and 266 F days test life. Frequently, 
10% caustic has been found to be the 
most severe electrolyte tried. A 3.5- 
mil flame-cured butoxy coating sur- 
vived the 6-volt cell test against this 
electrolyte for 554 days before failure 


volts 


subjected to 


Effect of curing conditions . . . It is 
a common observation in coatings 
technology to find that synthetic 
resins which will form films by bak- 
ing are improved w hen cured or con- 
verted at elevated temperatures. The 
behavior under conditions of the above 
is not an excep- 
illustrating 


electrolytic-cell test 


tion. Some _ intormation 


this point is recorded in Fig. 3 
In the case of comparable white 
pigmented epoxy systems with amine- 


cured or baked samples, the electrical 
film life reflect the 
difference in cure. For the former, 
the capacitive index rise is rapid and 
ultimate failure comes at a compara- 
tively early 180 days. By contrast, 
the same system baked at an elevated 


change and the 


temperature shows a modest rate of 
rise to a capacitive-index factor of 1.4 
with a subsequent leveling off for a 
period of nearly 300 days. 

Similar results have been observed 
in studies on butoxy-resin systems of 
like composition and equal film thick- 
ness. Samples baked at an elevated 
temperature show a lower test life in 
the electrolytic cell and more rapid 
electrical changes compared to simi- 
lar systems cured by a flame-curing 
technique. Flame curing is a relative- 
ly new method which appears un- 
usually adaptable to butoxy resins and 
polymers of a similar nature. 

It consists of impinging a flame 
directly on the coated metal surface 
at a high temperature (600°-800° F.) 
and for a relatively short time to con- 
vert the film. For example, flame 
cures can be accomplished in 30 to 
180 seconds compared to 10 to 30 
minutes by a conventional oven-bak- 
ing technique. Film studies show that 
the method of conversion has a defi- 
nite influence on the nature of the 
final product both from the stand- 


164 


point of and chemical 
structure. 

It is not proposed that such drastic 
thermal treatment would be of any 
consequence with films which are not 
prepared from converting-type resins. 
It does appear to suggest that for the 
use of synthetic resins in thin-film 
coatings, the optimum characteristics 
can best be developed by using ele- 
vated temperature cures, and the 
more drastic the curing procedure, the 
better the chance for optimum re- 
sults. 


properties 


Effects of formulation studies... 
Previous statements have suggested 
that synthetic-resin thin films, when 
properly chosen, have excellent char- 
acteristics for pipeline protection 
This has not been intended to imply 
that al! that is to select 
a resin of a preferred type and apply 
it to a pipe. 

Actually, there are a number of fac- 
tors which control the success or fail- 
ure of the coating system. High-tem- 
perature curing has already been 
discussed. It is equally important to 
formulate a coating properly in order 
to gain the most promising properties 
for use under cathodic protection. 


necessary 1S 


For example, some data in Fig. 4 
illustrate some changes in formula- 
tion using a single resin and cure. In 
this instance, all of the films were 
based on butoxy resins which had 
been cured by the flame technique. 
As illustrated, the pigment systems 
were based on a volume concentra- 
tion of 40% unless otherwise noted. 


Application methods . . . The use of 
the flame-curing technique has been 
sufficiently encouraging to be used in 
pilot-scale coating operations for an 
extensive field-test program. It illus- 
trates a 4-in. pipe with a butoxy coat- 
ing on the surface emerging from ex- 
posure to a large liquid butane burner 
which was employed to cure the film 
immediately after application by nor- 
mal spraying techniques. 

Later pilot equipment has demon- 
strated that 8 mils of coating can be 
applied in two coats at production 
rates of at least 15 ft. per minute on 
4-in. pipe. The first coat approaches 
a holiday-free condition as measured 
with a 67-volt detector (Tinker-Rasor 
Model M-1). The second coat is be- 
lieved to apply adequate thickness to 
give a reasonable insurance factor. 

Tests have been made using a good 
thin-film synthetic resin as a primer 
with a subsequent reduction in film 
thickness of the bituminous or asphalt 


coating to be used as the final coat- 
ings. 

Typical electrolytic-cell test results 
are shown in Fig. 5. Using an experi- 
mental filled-asphalt enamel, early 
failure was observed with the standard 
asphalt primer and a film thickness 
total of about 45 mils. The actual test 
life was about 50 days. If the thickness 
is increased to 90 mils without any 
special precautions to prevent cold 
flow, the film lasted approximately 
390 days in the electrolytic-cell test 
without failure. 

On the other hand, if a thin (2 to 
3-mil) coating of butoxy resin was 
used as the primer with a final total 
film thickness of 56 mils, the sample 
shows slight change after 520 days’ 
exposure. 

The above priming technique has 
been included in some field-test ex- 
periments. The method of applica- 
tion has been to replace the conven- 
tional or standard asphalt or bitumi- 
nous primer with the butoxy-resin 
film. It is conceivable that it could be 
applied at the steel mill over the 
cleaned, descaled, or pickled steel 
pipe and the final coating of asphalt 
or bituminous either yard or field- 
applied prior to installation. 

in this way, certain economic ad- 
vantages of the asphalt and bitumi- 
nous-type materials may be utilized 
to some extent and the over-all pro- 
tective value increased by the use of 
a thin-film primer of a higher-grade 
resin. In the tests carried out so far, 
it has been found unnecessary to have 
the primer films entirely void or holi- 
day free. A final advantage would be 
to have a thin-film barrier with a 
higher degree of resistance to penetra- 
tion and soil stress. 
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Let’s keep our dreams big 


A century ago a man dreamed of finding enough oil to light the lamps of 
the world. At the time, it appeared to be an ambitious dream, indeed, but 


it has been fulfilled more than a thousandfold. 


Wanted for the next 100 years... more and bigger dreams from men with 


the vision and determination to make them come true. 


ww STANDARD OIL COMPANY OF CALIFORNIA 








Why is this Youngstown pipe used 


Because Youngstown Line Pipe helps sim- 
plify and speed up the job. You can order 
Youngstown Line Pipe in high test A.P.I. 
weights and grades . . . and in these sizes: 
Seamless—2*s’’ to 14”’ O.D., Continuous 
Weld— x” to 4%” O.D., and Electric Weld 
—6°%"’ to 22’’ O.D. For more information 
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y “# , yl about Youngstown Line Pipe contact our 
Kg, , = 2 sales and service offices throughout the oil 
All Youngstown Line Pipe is given a thorough final visual inspection before shipment. Trained THE YOUNGSTOWN SHEET AND TUBE COMPANY 


napectors carefully examine the pipe for possible imperfections which might interfere with its » 
y educa aon Youngstown 1, Ohio 
That's one more reason 








a and gas-producing country. 


field performance. Every length is inspected for dimensional accuracy 


why Youngstown pipe can be found on so many lines 
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Explosion- 


rea 0! 
ae hp 


Dependably 
weather 


proofed {m1 | | 


A dependable guard 
for petroleum outposts 


Louis Allis explosion-proof motors need little attention 


Once installed in your unattended locations, Louis 
Allis fan-cooled, explosion-proof motors can be 
virtually forgotten. They’re designed to assure long, 
trouble-free service with a minimum of attention. 
That’s why you'll find them in countless remote 
installations, like the above 450 hp pump-motor 
application at a large refinery in the Southwest. 


These dependable motors incorporate insulation 
that resists heat, moisture, and corrosion. What’s 
more, the sturdy completely-enclosed cast-iron hous- 


MANUFACTURER OF 


ing is perfect protection against rough weather — 
shrugs off rain or sandstorms with equal ease, and 
ignores even the corrosive effect of saltwater spray. 


Generous bearing sizes and ample provision for lu- 
brication assure minimum maintenance attention 
and long, trouble-free bearing life. 


You will like these motors for remote installations. 
Ask your Louis Allis District Office for Bulletin 800 
— or for engineering assistance. Or write The Louis 
Allis Co., 449 E. Stewart Street, Milwaukee 1, Wis. 


LOUIS ALLIS 


ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 
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EQUIPMENT LAYOUT shows office arrangement. 
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Fig. 1. 


How Plantation uses electronic computer in 


DATA-PROCESSING flow diagram. 


Fig. 2. 


Scheduling and control of 


multiple pipeline tenders 


ADOPTION of an electronic data- 
processing system as an aid in sched- 
uling and controlling the movement of 
refined petroleum products through 
the Plantation Pipe Line system was 
based on economics, of course. It was 
based also on the necessity for speed- 
ing the flow of operating information 
in order to maintain the standard of 
service the company provides for its 
customers. 

The capacity of this common car- 
rier today is 334,000 bbl. per day av- 
erage. The system is comprised of 10 
interconnected pipelines, totaling 2,423 
miles, and three tank farms which 
have a total of 104 tanks with a ca- 
pacity of some 4,500,000 bbl. 

The lines are powered at 29 pump- 
ing stations, and products are delivered 
at 19 terminal points. Sixty-seven dif- 
ferent kinds of products are transport- 
ed through the system for 16 mar- 
keting companies, and each product 
must be kept segregated from other 
products. 

More than 125 different slugs of 
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products, called “batches,” are in tran- 
sit constantly, and the location of each 
must be known at all times. Batch 
sizes range from 25,000 to more than 
100,000 bbl. each. Pumping and de- 
livery rates range from 300 to 8,400 
bbl. per hour in the individual lines. 
All scheduling and dispatching is done 
in the Atlanta general office. 

When the system was expanded in 
1956, the increased work load indi- 
cated the need for 10 more dispatch- 
ing employes, plus increased com- 
munications facilities and office space 
and equipment. 

A data-processing system offered 
the means of absorbing the increased 
work load, eliminating the need for 
more personnel and communications 
facilities, and improving efficiency. 
Also it could absorb future changes 
in the physical line system without 
requiring extensive modification of 
the dispatching system. This alterna- 
tive was accepted and an IBM Type 
650 computing machine was selected 
for the job. 


BY W. G. HORSTMAN 
Vice President, Operations, 
G. W. CHISM 
Chief Dispatcher, 


AND W. R. McDONALD 
Section Head, 
Data-Processing Operations, 
Plantation Pipe Line Co., Atlanta 


The Equipment Application 
The job of scheduling and control- 
ling the movement of multiple tenders 
through a system of pipelines may be 
broken down into eight separate func- 
tions as follows: 


Batch sequencing . . . A batch is de- 
fined as that portion of a particular 
type of product pumped into a line 
as one continuous unit. In accordance 
with existing tariff rules and regula- 
tions, batches transported by Planta- 
tion vary from a minimum of 25,000 
bbl. to more than 100,000 bbl. 

Where numerous grades of prod- 
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Fig. 3 is an example of an 18-hour pumping and 
delivery forecast for one pipeline, which has a total of 
eight pumping stations and delivery terminals, includ- 
ing six metering points. The forecast is made twice 
daily, 12 hours apart. The information contained in 
each column, reading from left to right, is as follows: 

1. Pipeline identification. This is a 12-in. line. 

2. Location. This identifies the stations and ter- 
minals. 

3. Product identification. This first identifies the 
shipper, then the product, and then the number of con- 
secutive batches of the product during the year. 

4. Total barrels of the batch in the line at the time 
the forecast is made. 

5. Distance in barrels of the head end of the batch 
from the station or terminal shown. 


Fig. 3. 


6. Estimated time and date that the head end of 
the batch will arrive at the station or terminal shown. 
Military time is used, expressed in hours and nearest 
tenth of an hour. 

7. Total barrels scheduled to be pumped or de- 
livered. 

8. Balance of barrels to be delivered at the termi- 
nal shown. 

9. Barrels per hour delivery rate. 

10. Estimated time and date deliveries will begin. 

11. Estimated time and date deliveries will be com- 
pleted. 

12. API gravity product. 

13. Dye-plug indication. 0 indicates no dye plug 
and | indicates there is a dye plug at the head end of 
the batch. 


Operating statistics are reported by all metering points 


. o's es 6¢ 9 8 ¢ 
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Fig. 4. 


Fig. 4 is an example of operating statistics that are 
reported by each metering station and terminal by tele- 
type at 2-hour intervals. This is a complete report by 
all metering points on the 14-in. and 10-in. lines be- 
tween Bremen, Ga. and Grennsboro, N. C. The infor- 
mation contained in each column, reading from left to 
right, is as follows: 

1. Location. This is the station or terminal from 


which the report originates. Phonetic abbreviations are 
used for brevity and coding. 

2. Time. Military time is used in operations. These 
reports were made at 2200. 

3. Pipeline identification. This is a three-digit col- 
umn since some line identifications require this num- 
ber. 

4. Product identification (batch number). This col- 
umn identifies first the shipper, then the product, and 
then the number of consecutive batches of the product 
during the year. Ciphers are necessary in the blank 
digits. 

5. Product temperature. This is expressed in de- 
grees Fahrenheit. 

6. API gravity of the product. 

7. Tank number. There are three locations that 
have tanks. Bremen, which is in this example, is one 
of them. 

8. Total barrels pumped or delivered during the 
preceding 2 hours. 

9. Accumulative total barrels of the batch being 
pumped or delivered. 
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ucts are handled, proper sequencing 
is necessary to minimize the losses 
which result from degrading higher 
valued materials to lower valued ma- 
terials and to facilitate coordination of 
the movement of batches through lim- 
ited tankage at the company’s source 
Station and intermediate tank farms. 
Batch sequencing is still performed 
manually by scheduling personnel. 


Line pumping-rate computation .. . 
The optimum pumping rate for a pipe- 
line is the average rate required to 
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accomplish a desired movement over 
a schedule period. Generally, where 
lines are powered with multiple pump- 
ing units, possible pumping rates vary 
from optimum rates; therefore, the de- 
sired rates must be adjusted both up- 
ward and downward over given pe- 
riods of time. 

Usually, further adjustment to the 
desired rates is necessary to facili- 
tate the coordination of movements 
through feeder lines, carrier company 
tankage, and system lateral lines. This 
job is still performed manually by 
scheduling personnel. 


Sequencing deliveries . . . Deliveries 
must be sequenced in a firm manner 
so that flow rates in the various line 
sections can be computed. Where nu- 
merous terminal points exist on a line, 
it is usually desirable to limit the 
number of simultaneous deliveries to 
two or three. More than this num- 
ber of deliveries occurring simultane- 
ously would result in a continuous 
change in the line flow pattern, re- 
quiring almost endless starting and 
stopping of pumping units. 

In addition to excessive wear and 
tear on motor-starter equipment, the 
operating personnel at the various sta- 
tions would be occupied completely 
in observing the operation of the 
pumping equipment and would be un- 
able to perform their other duties. 
The data-processing equipment is used 
to sequence deliveries on a number of 
lines. 


Computation of delivery rates .. . 
Like delivery sequencing, delivery 
rates must be scheduled to permit the 
computation of line section flow rates. 
Generally, optimum delivery rates are 
those which permit the steadier flow 
of products through the majority of 
the pipeline sections downstream from 
the various delivery points. 

Where lines are of a telescoping 
nature, caused either by the reduction 
of line size or pumping power, deliv- 
ery rates must be set to facilitate the 
pumping of the desired quantities into 
the lines at the source points. Quite 
often, delivery rates also must be 
varied to satisfy unusual conditions 
existing at various terminal points. 
This particular job is handled by the 
data-processing equipment. 


Computation of line-section flow rates 
. - « A line section, as referred to 
herein, is that section of line immedi- 
ately downstream from each terminal 
point and extending to the next down- 
stream terminal point. The flow rate 
in each section, then, is the difference 


between the delivery rate at the ter- 


minal and the flow rate in the up- 
stream line section. The data-process- 
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ing equipment performs the function 
ot computing flow rates. 


Batch changes . . . Based on the in- 
ventory in a line at any given time, 
the position of the various batches 
with respect to the various stations 
and terminals (barrels distance out) is 
computed. Then, by the application of 
line-section flow rates, the time that 
changes should occur is computed. 
The data-processing equipment han- 
dles this job. 


Forecasts . . . The information devel- 
oped in the preceding six steps is 
stored in the computer memory, from 
which it is removed in the form of 
various reports. The basic report so 
developed is an operations forecast. 
This report is produced a minimum 
of twice each day and is updated as 
often as necessary between regular 
forecast times. 

Frequent revisions are normally re- 
quired to correct for variations be- 
tween scheduled pumping and delivery 
rates and actual rates, and scheduled 
quantities to be pumped and delivered 
and actual quantities pumped and de- 
livered. 


Distribution of reports . . . The data 
contained in the foregoing report is 
taken from the data-processing equip- 
ment in printed form as well as in the 
form of perforations in a five-channel 
tape. By means of the autotransmit- 
ters, the forecast reports are automati- 
cally transmitted to the various field 
locations, where the data provides a 
basis for following and performing the 
various required operations of station 
pumping and delivery equipment. 

Such forecast reports are trans- 
mitted to field locations only at the 
direction of dispatching personnel, 
who are responsible for the detailed 
short-range coordination of the opera- 
tion of pumping units and delivery 
facilities. 


Batch Tracking 


The actual movement of batches 
through the pipeline is tracked by the 
computing equipment so that fore- 
casts may be corrected to actual con- 
ditions as often as required. This is 
accomplished by updating each line 
inventory each 2 hours and comparing 
the actual batch positions with respect 
to the various stations and terminals 
with the forecast positions. 

In the event there is a significant 
difference in position, the entire fore- 
cast is recomputed and distributed. On 
the other hand, small variations in 
position are handled by the dispatch- 
ing personnel. 


Byproduct Information 
In addition to the basic forecast re- 


port, the data-processing equipment 
produces associated byproduct in- 
formation such as: (1) a record of 
pumpings and deliveries for each pipe- 
line during each 24-hour period; (2) 
an inventory record for each pipeline 
as of 8 a.m. each day; and, (3) the 
gain or loss from each batch delivered 
from the line during each 24-hour 
period. 

Some other Plantation jobs which 
are being handled or being considered 
for the near future are: (1) projecting 
future transportation requirements in 
the Plantation area (this is accom- 
plished by increasing historical 
throughputs by growth rates forecast 
by economists); (2) processing delivery 
tickets, applying tariff rates and de- 
veloping transportation revenue (ap- 
proximately 115 tickets are processed 
daily); (3) compiling statistical records 
on the performance of all items of 
pumping and delivery equipment; (4) 
developing a daily physical stock bal- 
ance for all shippers’ products in the 
custody of the company into quanti- 
ties, location, type of product, and 
loss or gain of each product in the 
various pipelines or tanks in the three 
tank farms; (5) compiling tankage 
studies, wherein the required numbers 
and size of tanks for both the carrier 
company and the various shipper- 
company terminals are developed 

Electromechanical data-processing 
systems which contain built-in mem- 
ory devices appear to have almost un- 
limited possibilities for number-han- 
dling applications. And, it should be 
remembered that the application de- 
scribed in this paper represents only 
a beginning. A number of the jobs 
listed in the foregoing would have 
been much more easily adapted to the 
data-processing system, but the sche- 
duling and dispatching job was neces- 
sary in order to justify the equipment. 
For this reason, it was undertaken 
first. 


Conclusions 


The practicability of using an elec- 
tronic data-processing system as an 
tid in scheduling and controlling oil 
movements seems to depend, to a 
major extent, on the complexities of 


the operation. Most likely, such a 
system would be unattractive when 
considered in relation to a single-tube 
installation, where only three or four 
people would be required to handle 
the job manually 

In complex multiline systems, where 
15 or more men are required for 
handling details of scheduling and oil- 
movement control, the output per man 
is limited by the extraordinary degree 
of coordination required. In such 
cases the computing machine becomes 
quite attractive 
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Atlantic develops new process for 


Sulfur recovery from 


refinery gases 


®@ Operates on concentrated H,S streams or 
dilute H,S-hydrogen streams 


® Minimum of corrosion due to ease of pH 


adjustment 


@ Sulfur is of salable quality 


BY R. W. RIEVE, P. M. PITTS, JR., AND L. N. LEUM 
Atlantic Refining Co., Philadelphia 


A NEW PROCESS for converting 
hydrogen sulfide to sulfur has been 
developed in the laboratories of the 
Atlantic Refining Co. This process 
uses a basic aqueous solution of a 
multivalent ion such as iron in con- 
junction with a chelating agent to 
absorb hydrogen sulfide and oxidize 
it to sulfur. The iron is reoxidized 
by air either concurrently or sepa- 
rately to make a continuous opera- 
tion. 

The sulfur is formed as a finely 
divided solid which may be recov- 
ered by settling, filtration, or pref- 
erably as a liquid by heating the 
suspension above the melting point 
of sulfur. 

The hydrogen sulfide produced in 
refinery operations is separated from 
the liquid products along with the 
hydrocarbon gases. Since it boils near 
the ¢ hydrocarbons, it is found 
mainly in this fraction. Before using 
the C,’s or the C,’s for polymeriza- 
tion, alkylation, LPG manufacture, or 
the like, they must be freed of the 
hydrogen sulfide. Several 
for doing this have been developed 
Most of these remove the weakly 
acidic hydrogen sulfide with a weak 
base, such as the ethanolamines in the 
Girbitol operation. These operations 
produce a sulfur-free gas stream and 
a stream of hydrogen sulfide 

The chief commercial method of 
accomplishing the conversion of hy- 


processes 


180 


drogen sulfide to elemental sulfur at 
present is the Claus process. While 
this process is widely used, an oxida- 
tion process not employing combustion 
could show advantages in control and 
efficiency. For such a process a 
reagent would be required that has 
the ability to oxidize sulfide and in 
turn be oxidized by air. Such a sys- 
tem has been found and is the sub- 
ject of this article. (A patent appli- 
cation has been filed on the subject 
matter of this article.) In addition, 
it has been found that the system not 
only serves to convert sulfide to sul- 
fur, but also can be used to remove 
hydrogen sulfide from hydrocarbon 
gas streams. 


Experimental 


All experimental work was done 
in ordinary laboratory glassware. The 
reaction vessel consisted of a three- 
neck flask fitted with a water-cooled 
condenser, a gas-inlet tube which ex- 
tended to the bottom of the flask, and 
a stirrer. An electric heating mantle 
was placed around the flask when heat 
was required. Gas flows were meas- 
ured by means of a capillary flow- 
meter. 


Reagents . . . Pure hydrogen sulfide 
was purchased in cylinders from 
Matheson, Coleman & Bell Chemical 
Co. Ferric chloride used was reagent 
grade purchased from Merck & Co 


Chelated iron solutions were made 
using “Versene Fe-3 Specific” as a 
ligand. It was purchased from Dow 
Chemical Co. as a 47% solution with 
a specific gravity of 1.12. The active 
compound in this agent is the sodium 
salt of N,N di (« hydroxy ethyl) 
glycine. This solution has a pH of 
12 when measured in 1% concen- 
tration. 

“Ferric versenate” was prepared by 
dissolving the desired amount of ferric 
chloride in water and slowly adding 
Versene Fe-3 Specific. Since the Ver- 
sene was basic and the ferric chloride 
solution was acidic, considerable heat 
was evolved. The resulting solution 
was acidic and had a very dark red 
color. The pH was adjusted to any 
desired level by the addition of am- 
monium hydroxide or 20% sodium 
hydroxide. This addition of base was 
done while vigorously stirring the ver- 
senate solution so that local overcon- 
centrations of base did not occur to 
avoid precipitation of the iron. Pre- 
cipitated ferric hydroxide was diffi- 
cult to get back into solution. A 1:1 
molar ratio of Versene to ferric ion 
was suitable for pH values up to 8. 
Above pH 8 the molar ratio must be 
2:1 or higher. 


Procedure . . . The reagent solution 
was put into the flask and the equip- 
ment assembled. The desired gas or 
gases were then passed into the solu- 
tion by means of the gas-inlet tube 
while the solution was being stirred. 
At the end of an experiment the sul- 
fur produced was measured by fil- 
tering the used solution, drying the 
sulfur and weighing. Unconverted hy- 
drogen sulfide was determined by 
iodometric titration of the effluent 
gas. The total iron and the ferric- 
ferrous ion concentrations were de- 
termined by titration with ceric sul- 
fate using ferroin as an indicator. 


Discussion 


A process for oxidizing hydrogen 
sulfide to sulfur involving a liquid 
oxidizing agent with a large reservoir 
of oxidative capacity would be use- 
ful. This could involve a metal-ion 
solution capable of oxidizing sulfide 
and of being oxidized by air. Con- 
ceivably a solution of this type could 
either be used on a relatively pure 
hydrogen sulfide stream or to con- 
vert the hydrogen sulfide directly to 
sulfur in the presence of hydrocarbon 
gases. 

For a choice of metal ions, a sur- 
vey of standard electrode potentials 
showed several multivalent ions which 
could oxidize sulfide and in turn be 
oxidized by oxygen. Of these, iron 
seemed to be the most advantageous 
ion to study. A_ few experiments 
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showed that an aqueous ferric chlo- 
ride solution will rapidly and stoichi- 
ometrically oxidize hydrogen sulfide 
to elemental sulfur according to the 
equation: 


2 FeCl; + H.S = 2 FeCl, + S 
+ 2 HCl 


However, when hydrogen sulfide 
and air were passed together into a 
ferric chloride solution (Run 1, Table 
1), the amount of sulfur produced 
was only that expected from the re- 
duction of the ferric chloride initially 
present, i.e., 0.5 mole sulfur per mole 
of ferric chloride. A few experiments 
(Runs 2-7, Table 1) on the oxidation 
of ferrous chloride with air, and with 
pure oxygen, showed that the rate of 
oxidation of ferrous chloride back to 
erric was too slow to keep up with 
the rapid oxidation of hydrogen sul- 
fide by the ferric ion. Some means 
of increasing the rate of oxidation of 
ferrous to ferric ion was necessary if 
this reagent were to be used in a con- 
tinuous process. 

Runs 6 and 7 in Table 1 showed 
that agitation helped the oxidation of 
ferrous chloride to some extent, indi- 
cating that the reaction is affected 
by the rate of diffusion of oxygen. 
However, a satisfactory solution to 


the problem by some mechanical 
means of increasing oxygen availabil- 
ity appeared impractical. 

Ferric chloride solutions are acidic. 
The rate of oxidation of ferrous to 
ferric ion should be increased if the 
pH of these solutions could be raised. 
Since one cannot go beyond a pH 
of 7 without precipitating highly in- 
soluble ferric hydroxide, some mech- 
anism such as chelation would be 
necessary to hold the iron in solu- 
tion if high-pH ranges were desired. 
The question then arose as to whether 
such chelated iron solutions would be 
good oxidation-reduction systems. The 
data in Table 2 show that they are. 

A chelated iron solution was pre- 
pared by adding Versene Fe-3 Speci- 
fic to a ferric chloride solution as 
described in the experimental section. 
A solution made in this manner has a 
pH of 1.2. The data of Run | in 
Table 2 show that this solution will 
oxidize hydrogen sulfide to sulfur. 
They also show that oxygen passed in 
with the hydrogen sulfide seemed to 
be doing some oxidation of the fer- 
rous to the ferric state since the moles 
of sulfur produced per mole of oxi- 
dant (Fe***) was greater than 0.5. 
However, the mole % sulfur recovered 
of the hydrogen sulfide charged was 
only 31% (exclusive of sulfur formed 
from Fe*** originally present). Since 
there was very little ferric ion left in 
the solution at the end of the run, it 
was evident that the reoxidation of 


TABLE 1—OXIDATION OF H:S BY AQUEOUS FeCl, 


the iron by oxygen was too slow to 
make a practical system. 

When the pH of the ferric versenate 
solution was raised to 5.5 and above, 
by adding sodium hydroxide, the sys- 
tem was vastly improved as shown in 
Runs 2, 3 and 4 of Table 2. Essential- 
ly all of the hydrogen sulfide was con- 
verted to sulfur and the ferric ion 
content of the solution at the end of 
the run was better than 90%. These 
latter runs indicate that, at these pH’s, 
the oxidation of the ferrous ion to the 
ferric was as fast as the oxidation of 
the hydrogen sulfide to sulfur. Thus 
this solution could be used in a con- 
tinuous process for converting hydro- 
gen sulfide to sulfur. Runs 5 and 6 
of Table 2 show that the Versene and 
the sodium hydroxide alone, although 
they do form some sulfur when hydro- 
gen sulfide and oxygen are passed in 
concurrently, give only partial con- 
version of the hydrogen suifide. 


Process variables . . . The oxidation 
of hydrogen sulfide results in the pro- 
duction of one mole or water per mole 
of hydrogen sulfide. On a large scale 
this could cause continuous dilution 
of the iron-Versene reagent. The 
easiest way to remove this water would 
be to operate the system at an elevated 
temperature where water would be 
removed as vapor. The temperature 
required for maintaining a desired 
concentration of reagent would be a 
function of the partial pressure of 
hydrogen sulfide in the gas being 
treated. The higher the mole fraction 
of hydrogen sulfide, the higher would 


be the temperature required to re- 
move the water formed in the oxida- 
tion. 

Run 1 of Table 3 shows that a 
temperature of 100° C. causes a 
marked drop in the efficiency of con- 
version of hydrogen sulfide to sulfur 
when hydrogen sulfide and oxygen 
were passed concurrently into a ferric 
versenate solution at a pH of 7. Since 
the iron in the solution at the end of 
the run was all in the ferric state, it 
appears that the higher temperature 


Run No.— 1 2 3 4 5 6 7 
FeCl; FeCle 
0.0940 0.0918 
Molarity of solution 0.940 0.918 0.918 0.918 0.895 0.895 0.930 
Temperature (°C.) 26.0 27.0 61.2 90.0 67.0 60.0 60.0 
Time (hours) 1.0 1.0 1.0 1.0 1.0 1.0 2.7 
H:S (moles per hour) 0.094 0 0 0 0 0 0.048 
Oz (moles per hour) (air) (air) (air) (air) 

0.094 0.094 0.094 0.094 0.79 0.79 
Stirring No No No No No Yes 
Moles sulfur + moles Fe 0.497 
Mole per cent sulfur received* 0 
Mole per cent Fe*** of total Fe 3.2 0 2.1 3.3 8.2 





FeCl 
0.0895 


FeCl. 
0.134 


FeCls 
0.139 


FeCl, 
0.0918 


FeCl. 
0.0918 


Solution 
Moles Fe 


0.79 
Yes 
0.316 
33.9 
26.8 25.8 


*Sulfur from stoichiometric reduction of Fe*** originally present not included. 


TABLE 2—OXIDATION OF H.S BY FERRIC VERSENATE 


Sulfur from stoichiometric reduction of Fe*** 
Run No.— 1 2 3 
Ferric Ferric 
Versenate Versenate 
Moles Fe 0.117 0.0949 0.0941 
Molarity 0.779 0.633 0.628 0.666 0.50 
~ "ie 1.2 5.5 8.5 ; 12.6 12.7 
Temperature (°C.) 24 26 30 7 7 
Time (hours) 2.0 4.7 3.0 . 4.0 18.7 
H.S (moles per hour) 0.048 0.048 0.048 0.048 0.048 


originally present not included. 
4 5 








Ferric 
Versenate 

0.0931 

0.621 


Ferric Versene only NaOH only 


Versenate 


Solution 


0.10 0.075 


0.79 0.79 
0.531 0.455 
27.7 3.8 


0.79 

2.38 
100.0 
93.4 


0.79 

1.49 
97.0 
97.0 


O. (moles per hour) 0.79 
Moles sulfur moles oxidant 0.641 
Mole per cent sulfur received* 30.8 
Mole per cent Fe*** of total Fe 0.7 


*Sulfur from stoichiometric reduction of Fe*** originally present not included. 
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Pittsburgh Seamiess At Work As... 


Signal Oil 


Pittsburgh Steel Co. Casing 
Scores on Cramped Golf 
Course Location in Los 
Angeles 


Safety “hard hats” and golf balls 
aren’t usually associated, but then, 
neither are oil well drilling and the 
fine art of camouflage. 
Yet, all four figured in when Signal 
Oil and Gas Company started drilling 
for oil from a tiny “island’’ in the 
middle of an exclusive Los Angeles 
country club. 
Before it could put drilling crews 
in the fashionable Beverly Hills- 
West Los Angeles section, Signal and 
Richfield Oil Corporation—its affili- 
ate in the venture—had a host of 
; problems to solve. 
‘v) . They were smack up against tough 
py igh Los Angeles zoning restrictions re- 
Pe ' quiring drilling operations to be 
both sound and sight-proofed. 
The area over the 40-acre com- 
munity holding is heavily built up. 
The only available drilling site was 
Ae bY ot a plot—less than 100 by 100 feet— 
f “eu —— # alongside the left boundary of No. 1 
fairway at Hillcrest Country Club. 
WW Apt The well was to bottom out nearly 


Wa, pau a} a oN a mile ze drilling platform. 
Signal’s first move was to scoop 

a Donn out the drilling site to lower the 
sy / / ' operation and thus, better conceal 
by) eT rk ets a ' : it. The 140-foot drilling rig had its 
ir Av taaall y he profile spruced up and then was 
upyety : EB am ; promptly and completely enclosed 
with sound-deadening padded plastic. 


; YG a .- 

ba Bal {> . e Sky-blue Top—Next, a landscaper 
; applied nine different colors of paint 
—from foliage green around the base 
of the rig to sky-blue at its top. 
Big trees and other foliage were 
transplanted to help hide the drill- 

ing operation. 

Instead of the usual Diesel power, 
electric units specially designed for 
quiet operation were set up. After 
the first well on the site was spudded 
in, waste materials had to be trucked 
out, but only during daylight hours. 

Country clubbers and neighboring 
residents quickly became accustomed 
to the drilling operations. And there 
was no interrupting the “hooks” 
plaguing a few of the golfers. In fact, 
roughnecks soon found that their 
hard hats furnished good protection 
against in-flight golf balls. 


e Start Third Well—By the time 

Signal had proved the first two wells 

Golf goes on unhampered by Signal Oil and Gas Company’s and started the third, indications 
drilling operations at an exclusive Los Angeles club. were strong that the Hillcrest ven- 


MAA ‘J 





and Gas Co. Drills Off The First Tee 


Pittsburgh Steel’s Seamless Casing was run during daytime by crews who 


worked in sound and sight-proofed rig. 


ture would develop into a good pay- 
ing site. 

Signal—founded in California 37 
years ago and now among the lead- 
ing world-wide operators—takes se- 
vere drilling angles in stride. The 
company claims a record established 
during 1958 for completing 87 wells 
with drift angles of more than 60 
degrees. 

Although Signal prefers not to 
publicize its specific costs, there’s no 
hiding the fact that drilling in Los 
Angeles piles considerable cost on 
top of normal land operation costs. 
One oilman who knows the area 
maintains it costs three times as 
much to drill there as anywhere in 
the nation. 


e No Needless Gambles—That’s 
why Signal can’t afford to take a 
chance on less than the best in mate- 
rials and equipment it uses. Failures 
in either would impose extra cost 
penalties. 

Signal has to insist on top-quality 
material, such as Pittsburgh Steel’s 
Seamless Oil Country Goods. Pitts- 
burgh’s 7-inch, 23-pound J-55 Casing 
—meeting all API specs fully —went 
into the 8200-foot casing string in 
the third Hillcrest well. Near the 
top of the string, Pittsburgh’s Seam- 
less was used for tension strength; 
farther down, Pittsburgh’s Casing 
provided collapse resistance. 

Pittsburgh Steel is a direct sup- 
plier to Signal, combining top-qual- 
ity seamless with up-to-the-minute 
engineering and sales service. Like 


Signal, Pittsburgh Steel is an oil 
country veteran, one with more than 
50 years of producing to serve oilmen 

In the remainder of the oil coun- 
try, Pittsburgh Steel backs up its 
own service through a network of 
independent distributors, themselves 
local businessmen who know the oil 
industry inside and out. 

To put Pittsburgh’s quality con- 
sciousness and its extensive steel- 
making experience at your disposal, 
contact Pittsburgh Steel’s oil coun- 
try offices or any one of its distribu- 
tors listed below. 


Quickie thread protectors are re- 
moved just before the length of casing 
is added to the 8200-foot string. 
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has adversely affected the oxidation 
of hydrogen sulfide and not the re- 
generation of the ferric ion. This was 
probably due to the lower absorption 
of hydrogen sulfide at the higher tem- 
perature. Run 2 of Table 3 shows that 
hydrogen sulfide passed into the same 
solution at 100° C. without the addi- 
tion of oxygen formed sulfur stoichio- 
metrically. Apparently eliminating the 
oxygen flow through the oxidizing 
reagent improved the conversion by 
improving the absorption of hydrogen 
sulfide. Run 3 of Table 3 shows that 
the used solution from Run 2 was 
easily reoxidized to the ferric state. 

Table 4 contains experimental data 
obtained using an iron Versene re- 
agent to oxidize hydrogen sulfide in 
a hydrocarbon gas stream. The sample 
employed was a “stabilizer gas” from 
a catalytic cracking unit which ana- 
lyzed as follows: 


~  H2aS-FREE GAS | 





| H2S-CONTAINING 
| GAS 

| OXIDIZING GAS 
' 








Fig. 


fur. 





FABLE 3—OXIDATION OF H.S BY FERRIC VERSENATE AT 100° C. AND pH 


Run No.— 





H2S- 





H2S-CONTAINING 
GAS 

















FREE GAS 


LEAN 
OXIDIZING 
GAS 





OXIDIZING 
GAS 











SULFUR 








PRODUCING sulfur directly as HeS 
carbon gas stream. Fig. 2 


Percent 
l 


“Awe 
~~ 
— oS 


Nm ivi 


‘” 


This gas mixture was passed 
through the iron-Versene reagent un- 
der the conditions indicated, alter- 
nately with the regenerating air so as 
to avoid dilution of the sweetened gas 
with the unconsumed air. 

In Run | of Table 4, it can be seen 
that the hydrogen sulfide was com- 
pletely converted to sulfur at 27° C. 
When the temperature was raised to 
100° C., only 69% was removed as 
shown in Run 2. However, by increas- 
ing the concentration and pH of the 
reagent as in Run 3, essentially com- 
plete conversion of the hydrogen sul- 
fide was achieved at 100° C. 

The experimental data have shown 
that a ferric-versenate solution can be 


70 
1 2 3 





Moles Fe 

Molarity 

Time (hours) 

H.S (moles per hour) 

O: (moles per hour) 

Moles sulfur moles Fe 

Mole per cent sulfur received 

Mole per cent Fe*** of total Fe 
*0.65 mole per hour O, as 

tion of Fe*** 


TABLE 4—OXIDATION OF H,S IN 


FERRIC 
Run No.— 
Moles Fe 
Molarity 
Time (hours) 
pH 
H,S (moles per hour) 
Temperature 


Mole per cent sulfur received* 


*Mole per cent of total sulfur « 


184 


air gives same results 
originally present not included. 


HYDROCARBON GAS 
VERSENATE 


0.0964 0.0994 

0.643 0.664 
7.0 l 
0.048 0.048 
0.79 0 
1.591 0.483 
38.2 

100 0 100.0 


tSulfur from stoichiometric reduc- 


STREAM BY 

l 2 3 

~ 0.0994 ~ 0.138 
0.664 0.916 
1.0 1.0 
7.0 7.9 
0.048 0.048 

100 100 

68.6 99.8 


—_— 
0.655 


is being removed from a hydro- 


used to oxidize hydrogen sulfide to 
elemental sulfur and that the used 
solutions can be readily regenerated 
by air or oxygen if the pH is main- 
tained above 5.0. Both reactions seem 
to be fast enough to be adaptable to 
continuous operation. 

It appears feasible that these re- 
actions can be used in two processes. 
One for converting hydrogen sulfide 
alone to sulfur, and the other for 
producing sulfur directly as the hydro- 
gen sulfide is being removed from a 
hydrocarbon-gas stream. The former 
operation would probably be a simple 
matter of passing hydrogen sulfide 
and air into an iron versenate solution 
as shown in Fig. 1. The latter opera- 
tion would have the regeneration step 
separate from the hydrogen sulfide 
oxidation step, as shown in Fig. 2, to 
avoid contaminating the hydrocarbon 
gas with unconsumed air. In both op- 
erations, the pH of the iron versenate 
solution should be above 5 and the 
concentration adjusted to the proper 
level to obtain complete conversion of 
the hydrogen sulfide at a temperature 
high enough to remove the water 
formed in the reaction. 

The removal of sulfur from the re- 
action mixture has not been thorough- 
ly investigated. The sulfur is formed 
as a finely divided solid which settles 
rapidly. It can be separated by de- 
cantation or filtering, but the sulfur 
thus produced would require wash- 
ing with water or dilute acid to give 
a product free of iron. It appears 
preferable to the authors to separate 
the sulfur as a liquid. It has been 
found that the iron versenate reagent 
is stable above the melting point of 
sulfur so there is no apparent reason 
why this cannot be done. 

The processes proposed here have 
been studied only on a_ laboratory 
scale. There have been no problems 
uncovered in this work that would 
indicate difficulty in scaleup. 
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for light weight drill pipe! 





Reed was designing and making tool 
joints for light weight pipe as early as 1948. 

Reed Wide Open tool joints have been 
proved in the field on more than two mil- 
lion feet of drill pipe. Some light weight 
strings with Reed Wide Open joints have 
made more than 300,000 feet of hole. 

Naturally you want the best tool joints 
made for your light weight drill pipe. The 
answer is Reed-designed Wide Open tool 
joints — tested and proved in the field, 
interchangeable in most sizes with API 
internal flush working connections, with 
an I.D. that matches the I.D. of light 
weight drill pipe. 

Only Reed offers a tool joint that is 
right for every drilling need. When you 
buy tool joints, buy Reed! 


The Reed end seal is stronger 
in torsion than the pipe body 
The mating end sea/ design 
assures positive shoulder sea/ 
contact no threads to 
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Selective adsorbents upgrade gasoline 


... by removing normal paraffins 


BY DR. G. R. BROWN, JR., DR. R. A. RIGHTMIRE, AND DR. H. A. STRECKER 


ONE APPROACH to the problem of 
high fuel octane number and low fuel 
sensitivity lies the the optimum han- 
dling of normal paraffins in gasoline. 
Normal pentane and normal hexane 
may be converted by isomerization to 
valuable isoparaffin blending stocks. 
Although the heavier normal paraffins 
do not isomerize to desirable isoparaf- 
fin fractions, there is a distinct octane 
improvement to be gained from their 
removal from the heavy naphthas and 
catalytic reaction products. 

This paper describes methods for 
the upgrading of several major gaso- 
line fractions by adsorptive removal 
of normal paraffins with stereoselec- 
tive adsorbents. 


Molecular Sieve Adsorbents 


In 1954, Linde Co., a division of 
Union Carbide, announced the avail- 
ability in commercial quantities of a 
series of stereoselective adsorbents 
with the name of molecular sieves. 
Since that time The Texas Co. has 
received several patents on methods 
for preparing spatially restrictive ad- 
sorbents of the zeolite type. These 
materials are claimed to have adsorp- 
tive properties similar to the Linde 
materials. 

Three materials designated molecu- 
lar sieve Types 4A, 5A, and 13X were 
offered by Linde. Each of these solids 
is a high - surface - area alkali metal 
aluminosilicate or zeolite. 

Type 5A has a cubic crystal struc- 
ture with a three-dimensional network 
consisting of cavities 11.4 Angstrom 
units (A) in diameter separated by 
circular openings 4.2 A in diameter. 
The cavities are formed by driving 
off the water of hydration associated 
with the molecular crystal. The physi- 
cal structure is unaltered by this ac- 
tivation procedure. Intracrystalline 
voids equal to 45 vol. % of the ad- 
sorbent are available for adsorption 
after proper activation. All selective 
adsorption occurs in these voids. In- 
ternal surface area is 700 to 800 
m.*/g. while the external area is only 
1 to 3 m.*/g. Void volume is 0.28 
cm.*/g. 
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Standard Oil Co. of Ohio, Cleveland 


Since the water of hydration has 
been removed during activation, Type 
5A is an excellent desiccant. A more 
important property to the petroleum 
refiner is the selectivity of Type 5A 
molecular sieves for the adsorption 
of normal paraffins to the exclusion 
of other hydrocarbon types. Mole- 
cules whose critical diameter is less 
than about 5.0 A may pass through 
the screening pores which consist of 
eight-membered oxygen rings. Since 
normal paraffins have a critical diam- 
eter of 4.9 A, these materials pass 
through the pores and enter the intra- 
crystalline voids to be adsorbed. Other 
molecular types which have larger 
critical diameter are rejected at the 
pore entrance. 

The adsorption on molecular sieves 
is characterized by high selectivity 
and capacity for adsorption at ex- 
tremely low partial pressure of ad- 
sorbable specie and at elevated tem- 
peratures. At 100° F. normal pentane 
may be adsorbed at a loading of 7 
wt. % at a partial pressure of 0.001 
psia. This same loading of 7 wt. % 
may be obtained at 600° F. under a 
partial pressure of 100 psia. Few other 
adsorbents maintain selectivity and ca- 
pacity at this elevated temperature. 

Adsorption on molecular sieves is 
straightforward. Desorption is not. In- 
creasing temperature or reducing par- 
tial pressure of the normal paraffin 
are obvious parameters leading to de- 
sorption. Partial pressure may be re- 
duced by venting the system or by 
flushing the adsorption zone with a 
nonadsorbed material such as hydro- 
gen or nitrogen. Exchange with 
another normal paraffin is often a 
most efficient manner for desorption. 
This leads to a “bootstrap” type of 
exchange adsorption. To realize a 


TABLE 1—TYPICAL GASOLINE POOL 


CFR-RON 
(3 cc. TEL) 
98-100 
0-10 99-101 
10-25 100-105 
0-10 106 
15-20 85-90 


Per cent 
of pool 
3-40 


Component— 
Cat. distillate 
Cat. polymer 
Cat. reformate 
Alkylate 
Light crude naphtha 





long useful adsorbent life, the solid 
should be well stripped during each 
desorption cycle. Long residence time 
for molecules on the surface may 
lead to cracking. 

No practical moving-bed molecu- 
lar-sieve particle has been developed 
yet. Zeolitic materials of this type 
powder easily. At present, processes 
are restricted to fixed-bed cyclic oper- 
ation. The determination of optimum 
cyclic conditions is an area where 
our group has had considerable suc- 
cess with the use of mathematical 
tools. 


Applications to Refinery Processing 


Light crude naphtha is presently 
the only gasoline blending stream 
which is not commonly treated in a 
catalytic process before inclusion in 
the gasoline pool. In a typical refin- 
ery gasoline pool as shown in Table 
1, light crude naphtha may represent 
as much as 15-20% of the total pool. 
With the pool octane number level of 
96-97 which confronts many refiners 
today, light naphtha is the major drag 
octanewise. Rossini has presented data 
on the hydrocarbon type analyses of 
the 104°-216° F. fractions from seven 
representative United States crudes. 
Certain of his results are shown in 
Table 2. Normal paraffin contents for 
the seven crudes vary from 9.5 to 
62.2% of the 104°-216° F. fraction. 
Small amounts of aromatics are found. 
In nearly all cases the naphthene con- 
tent is high. In this 5-7 carbon num- 
ber range the only very poor octane 
number materials are the normal par- 
affins. 

In our work a 207° F. e.p. Mid- 
Continent light naphtha was used. 
Properties of the feed stock are shown 
in Table 3. There were 1.5% aro- 
matics and only 0.4% olefins in the 
samples. Normal pentane and normal 
hexane were present in the amounts 
of 18.1 vol. % and 15.4 vol. % re- 
spectively. CFR-R clear-octane num- 
ber of the feed stock was 68.3 and 
CFR-R (3 cc. TEL/ gal.) rose to 84.5, 

It is possible to remove all normal 
paraffins from this stock in a single 
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TABLE 2—RELATIVE AMOUNTS OF THE PRINCIPAL FIVE CLASSES OF HYDROCARBONS IN THE SEVEN 


Class of hydrocarbons— 


REPRESENTATIVE GASOLINES 





Relative amount of the 104° to 216° F. fraction 





ee 


Greendale- 


Bradford, 
Pennsylvania 


Ponca, 


Oklahoma East Texas 


Kawkawlin, 
Michigan Winkler, Texas 


Conroe, 
Texas 


Midway, 
California 





Normal paraffins 
Branched paraffins 
Alky! cyclopentanes 
Alkyl cyclohexanes 
Alkyl benzenes 


Total 


TABLE 3—PROPERTIES OF MID- 
CONTINENT LIGHT NAHPTHA 


Specific gravity at 60° F. 0.667 


1.5 
0.4 
98.1 


FIA, per cent aromatics 
Per cent olefins 
Per cent saturates 


ASTM dist., °F.: 
I.b.p. 
« 
10 
sO 
90 
95 
E.p 


79 


Normal paraffins, wt. per cent: 
Normal pentane 
Normal hexane 


CFR-RON 
Clear 
} cc. TEL per gal 


68.3 
84.5 


pass over an adsorbent bed at tem- 
peratures from 200° F. to 550° F. 
and hydrocarbon superficial linear 
velocities (based on empty bed) up to 
0.7 ft./sec. The only product con- 
tamination occurs from the holdup of 
nonadsorbed material in the bed after 
breakthrough. This material dilutes the 
normal paraffin product. In a vapor 
phase adsorption process, this holdup 
is only a few per cent at most. For 
a liquid-phase process, this holdup di- 
lution could become a major adverse 
factor. 

A cyclic process for the removal 
of normal pentane and normal hexane 
from the light naphtha is outlined in 
Fig. 1. Here it is assumed that there 
is a value in splitting the naphtha into 
a high-octane concentrate for inclu- 
sion in premium gasoline and a lower- 
octane normal paraffin fraction for 
inclusion in the regular gasoline or 
for sale special solvents. The 
scheme shown is a two-bed, two-cycle 
system. In the adsorbing tower, light 
naphtha is fed in the vapor phase and 
a product having an octane number 
CFR-R (3 cc. TEL/ gal.) of 99.0 leaves 
the tower. Meanwhile, normal butane 
is being used in the second tower as 
purge medium. Normal butane is a 
good choice for purge medium here 
since it competes in exchange adsorp- 
tion with the adsorbed normal paraf- 
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100.0 


24.6 
27.1 
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TEMP: 400°-600°F. | 
PRESS: 50 PSIG 


400°- 800° F 
50 PSIG. 
LL VEL: 09 FT./3EC. 


LIGHT NAPHTHA SPLITTING with molec- 


ular sieves. Fig. 


fins for sites. Furthermore, in some 
cases the normal butane need not be 
removed from the product streams but 
may be adsorbed in a heavier stream 
intended to go to gasoline blending. 
This would be the case when normal 
butane is required for vapor pressur- 
ing. This process would be equally 
applicable to individual pentane or 
hexane fractions. The use of natural 
gas as desorbing medium for such a 
process is suggested in the Texaco 
selective finishing process. More nat- 
ural gas than normal butane would 
be required for purging but natural 
gas could be easier to remove from 
the product streams. 

In many cases the mere removal of 
normal paraffins from light naphtha 
is not sufficient. The pool barrel-oc- 
tanes must be improved. The conver- 
sion of normal paraffins to isoparaf- 
fins has been studied in detail. For 
normal pentane and normal hexane 
this reaction is equilibrium - limited. 
Isomerization may be conducted at 
relatively low temperatures (<200° 
F.) over strong acid catalysts such 
as AICI, or HF-BF, or at relatively 
high temperatures (750°-850° F.) over 
platinum-type catalysts. The low-tem- 
perature processes are usually re- 
stricted to normal butane and normal 
pentane isomerization. The high tem- 
perature systems have been designed 
particularly for normal pentane and 
normal hexane isomerization. At 


62.2 


3.0 
7.8 
5.5 
1.5 


100.0 


9.9 
21.4 
40.7 
27.4 

0.6 


100.0 


17.6 
19.6 
16.6 
42.6 

3.6 


100.0 


9.5 
61.4 
20.4 

8.2 

0.5 


100.0 


750°-850° F. the equilibrium concen- 
tration of the normal paraffins is 
about 30 mole %. 

In upgrading light naphtha by isom- 
erization, the normal paraffins are 
usually removed from the total light 
naphtha for isomerization feed. The 
normal pentane and normal hexane 
may be isomerized together or indi- 
vidually. Unreacted normal paraffins 
must be removed from the reaction 
zone. Distillation is the only method 
for concentrating normal pentane for 
isomerization feed. The isonormal 
hexane split is much more difficult 
by distillation. As a result there is a 
trend towards separate isomerization 
of pentanes and hexanes with recycle 
pentane isomerization and a once- 
through treatment of hexanes. 

Molecular sieves, of course, remove 
both normal paraffins from light 
naphtha in a single step. After de- 
sorption the normal pentane is easily 
removed from normal hexane by dis- 
tillation if separate processing is de- 
sired. The desorbent for an integrated 
adsorption - isomerization musi be 
chosen to meet several criteria. This 
desorbent must either be easily re- 
moved from the desorbed normal par- 
affins or it must be capable of passing 
through the reactor without inter- 
ferring in the isomerization reaction. 
In either case the desorbent should 
be capable of purging the separation 
bed with relatively small volumes of 
gas. 

The process of Fig. 1 can be modi- 
fied for isomerization by feeding the 
normal paraffin-butane mixture di- 
rectly into the isomerization reactor. 
If the adsorption is carried out at a 
pressure slightly above the reactor 
pressure, no intercoolers or compres- 
sors are needed. At these pressures, 
vapor-phase holdup may become sig- 
nificant and product dilution may be- 
come serious. 

The possibility of using hydrogen as 
both purge medium for the separation 
step and atmosphere for the reaction 
step has been suggested. A diagram 
of such a process is shown in Fig. 2. 
The combination with a subsequent 
reaction step is desirable except that 
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the amount of hydrogen required to 
purge the sieve bed is large compared 
to the amount desired in the reaction 
zone. 

A simple pressure-depressure scheme 
for pentane separation is shown in 
Fig. 3. Two beds are used for a con- 
tinuous operation. Bed | is adsorbing 
at 600° F. and 100 psig. A product 
of 95% isopentane is obtained. The 
desorption is accomplished by exhaust- 
ing the second bed under essentially 
isothermal conditions down to 3-4 
psia. Incremental loading of 4 wt. % 
may be obtained. This scheme would 
be equally applicable to separation 
alone or separation plus isomerization. 
In such a scheme an auxiliary purge 
is necessary at intervals to remove 
residuals which build up during the 
cyclic operation. 

Light catalytic reformate can be 
treated in the same manner as light 
crude naphtha. Typical results are 
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shown below for the upgrading of a 
110°-220° F. fraction from a 95.2 
CFR-R_ clear-octane-number “Ultra- 
formate.” This fraction had the fol- 
lowing properties. 
Volume % of 
22.5% 
Distillation range—110°-220° F. 
FIA 
% A—16.7 
%O— 2.3 
% S—81.0 
Octane number 
CFR-R (clear)—73.3 


total reformate— 


The nonadsorbed product from mole- 
cular-sieve adsorption represented 
68% of the light reformate and had a 
CFR-R clear octane number of 84.8. 


Upgrading of Reformer Feed 

Heavier normal paraffins are diffi- 
cult to handle in an adsorption pro- 
cess. Adsorption is relatively easy and 
adsorbent capacity increases with car- 
bon number. The desorption of these 
materials is a critical problem. The 
maintenance of long useful adsorbent 
life is difficult. However, there are 
techniques for holding adsorbent ca- 
pacity. Residual materials and / or 
coke may be burned off in a regen- 
erative method when adsorbent ca- 
pacity falls too low. Several heavy 
streams may be improved by adsorp- 
tive removal of normal paraffins. 

The principal reactions in reforming 
have been outlined by Haensel and 
Berger (Advances in Petroleum Chem- 
istry & Refining, Interscience Publish- 


ers, Inc. New York Vol. I, 1958). 
They postulate a series of reactions 
for determining yield-octane  struc- 
ture. Figure 4 is a graph from their 
work. The isomerization of normal 
paraffins to equilibrium supplies an 
increase in octane number with low 
yield loss. Dehydrogenation of the 
naphthenes to aromatics increases oc- 
tane number further but at a volume 
loss. Haensel and Berger report that 
the actual course of reforming after 
these two steps falls between the line 
representing increasing dehydrocycli- 
zation and increasing paraffin hydro- 
cracking. Either of these processes 
carries with it substantial yield loss. 
If the normal paraffins were removed 
from the reformer feed, the whole 
yield-octane structure would be shifted 
upward. Normal paraffins would be 
formed again in the isomerization 
step but the aromatic content of the 
final reformate would be higher. This 
small amount of normal paraffin could 
be removed in a posttreat by adsorp- 
tion for additional octane number 
improvement. 

The removal of normal paraffins 
before reforming has several advan- 
tages in theory. The yield-octane 
structure is improved. A given octane- 
number reformate may be formed at 
a lower reactor temperature to aid in 
lowering coke and gas losses. The 
normal paraffins may be used as feed 
to a separate dehydrocyclization sys- 
tem, they may be blended into jet 
fuels, or they may be converted to 
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isobutane in a strong acid isomeriza- 
tion system. 

An experimental program was set 
up to evaluate the magnitude of yield 
and quality improvements from siev- 
ing reformer feed. The properties of 
the full range heavy naphtha used in 
this study are shown in Table 4. End 
point was approximately 385° F. 
PONA analysis shows 9.8% aromatics 
and 36.9% naphthenes. The non- 
adsorbed product from a Type 5A 
adsorption run is described also. Dis- 
tillation range is essentially unchanged 
but paraffin content drops to 35.9%. 
The desorbed product (31.2% yield) 
was 89.7% paraffins. The small 
amounts of naphthenes and aromatics 
represent column holdup and external 
surface adsorption. It appears that 
some singly branched paraffins are 
removed along with the normal par- 
affins. 

UOP R-8 Platforming catalyst was 
chosen for this work. A laboratory- 
scale reactor holding 100 g. (200 ml) 
of fresh catalyst was used for each 
run. Temperatures were chosen to 
yield CFR-R clear octane numbers of 
95 to 105. This set the requirements 
as 870° to 1,030° F. Three pressures, 
300, 400, and 500 psig-were used. A 
standard space velocity of 1.5 v.v.h. 
and a hydrogen rate of 10 moles 
H./1 mole of 128-m.w. hydrocarbon 
was set. 

Experimental results were handled 
Statistically to determine yield in- 
creases. The sieved feed produced a 
given octane number product at 
8.7 + 2.4 vol.% increase in yield over 
regular reformer feed. This is an aver- 


TABLE 4—REGULAR AND SIEVED 
REFORMER FEED INSPECTIONS 


Heavy Non 

Naphtha Adsorbed Desorbed 
Inspections Feed Product Product 

Gravity, API 549 50.9 63.6 

Yields (wt. %) - 68.8 31.2 
ASTM dist., °F 
‘ . —_—C 196 
249 247 238 
10 254 252 248 
50 294 288 287 

90 354 347 342 

90) 469 364 155 

I p 385 396 380 
np 1.42286 1.43010 40727 

PONA analysis, vol. % 

Paraffins §2.7 35.9 R9 
Naphthenes 36.9 49.6 6 
Olefins 0.6 0.8 0.6 
Aromatics 98 13.7 3.0 


i.b.p 
« 


age at the 100 CFR-R octane-number 
level. Regular feed produced 3-4% 
more dry gas than sieved feed. Fif- 
teen per cent less butanes were pro- 
duced from the sieved feeds. Lead 
susceptibility for all reformate prod- 
ucts was the same. From 10 to 20° F. 
lower temperature was required to 
produce a comparable octane-number 
product from sieved feed, or at a given 
temperature 1.5 to 2.5-octane-number 
higher reformate quality could be 
obtained. 

An alternate approach to improve- 
ment of the reforming process is the 
removal of normal paraffins from 
the reformate itself without treatment 
of the reformer feed. In this case it 
is sometimes advisable to fractionate 
the reformate by distillation before 
adsorption. The treatment of a light 
catalytic reforrnate was discussed in 
the light-naphtha processing section. 
That cut was obtained during a dis- 
tillation of a 95.2 CFR-R clear-octane- 
number ultraformate. The properties 
of all fractions from this ultraformate 
are shown in Table 5. Butane fraction 
(< 110° F.) represented 8 vol.%, 
light reformate (110°-220° F.) repre- 
sented 22.5 vol.%, a heart cut 220°- 
325° F.) 55.0 vol.%, and the bottoms 
(325° F. +) consisted of 14.5 vol.%. 
The bottoms fraction was 97.9% 
aromatics by FIA analysis. Therefore 
this fraction was not treated with 
molecular sieves. 

The heart-cut fraction was passed 
over a SA molecular-sieve bed at 
400° F. and 20 psig. The yield of 
non-adsorbed product was 92.3 vol. % 
of a material containing 83.2% aro- 
matics and having CFR-R clear oc- 
tane number of 103.6. 

The octane number of 
formate should be somewhat higher 
for a given aromatic content than a 
typical reformate. 

The normal paraffin fraction re- 
moved from reformer feed has been 
evaluated for jet-fuel usage. As much 
as 50-80% of the desorbate may be 
blended with reformer feed and still 
meet JP-4 specifications. Up to 35% 
may be blended with heavy naphtha 
while meeting JP-6_ specifications. 
This indicates that although there is 
a 30% decrease in reformer feed 
volume after sieving. a large portion 
of the desorbate may replace heavy 
naphtha in jet fuel, thus freeing it for 


sieved re- 


reforming. A cleaner-burning jet fuel 
should result. 


Alkylation Process Improvement 


In the alkylation reaction, normal 
butane is a diluent material. The ole- 
fin feed to an alkylation plant may 
contain 5-15% normal butane. This 
inert component cannot be complete- 
ly removed in the deisobutanizer 
tower and is partially recycled to the 
reaction zone. The _ deisobutanizer 
tower is ordinarily run to make a split 
between iso and normal butane. How- 
ever, the alkylate present in the reac- 
tor effluent must be carried through 
the distillation equipment with the 
butanes. This tower is usually hard 
pressed to prepare a high-purity re- 
cycle isobutane stream. The removal 
of this 10-15% normal butane has two 
advantages: alkylation capacity is in- 
creased and isobutane-to-olefin ratio 
will be raised to give a higher-octane- 
number alkylate. Distillation of the 
olefin feed to remove normal butane 
is difficult. The zeolitic molecular 
sieves are polymerization catalysts 
and may be fouled by isobutylene 
polymer if they contact the olefin 
feed. The recycle butanes may be 
treated with another distillation tower 
or a molecular-sieve adsorption bed to 
remove the last amounts of normal 
butane. But here the distillation proc- 
ess is at a disadvantage. The number 
of stages required to remove the last 
5-10% of normal butane is large com- 
pared to the number required to reach 
that level from an equivolume mix- 
ture. Selective adsorption is best ap- 
plicable to the complete removal of 
trace amounts of material. 

A molecular-sieve process could be 
operated by carrying out the adsorp- 
tion at 120°-140° F. and 100 psig. 
These are approximate conditions for 
the overhead of the deisobutanizer. 
(The deisobutanizer under these condi- 
tions would be run as a C,-alkylate 
splitter.) Under these adsorption con- 
ditions, normal butane loading is 
about 10 wt.%. A release of column 
pressure to 50 psig-after adsorption 
will desorb some normal butane. This 
butane can be cycled between an ex- 
ternal heater and the bed to heat the 
adsorbent for desorption. The normal 
butane is quite pure and may be stored 
or used directly as vapor pressure 
material. 


TABLE 5—PROPERTIES OF ULTRAFORMATE DISTILLATION FRACTIONS 


Fraction 


Whole _ultraformate 


Boiling = 
Range Vol. % Aromatics 


—Composition, Vol. % CFR-RON———— 


Clear 


Olefins Saturates 





-—- s+) a ie 100% 
110° F 8.0 


63.8 


2.0 34.2 


Cy . 
Light ultraformate 110°-220° F 22.5 16.7 2. 81.0 
79.0 . 19.0 100.0 


Heart cut 220°-325° F 55.0 
Bottoms 325° F.+ 14.5 97.9 1.1 103 
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Hydrogenation— 


Here today and here tomorrow 


Whatever tomorrow’s engines might require in fuel types, hydrogenation 


will continue to play a key role in the manufacture of premium products 


HYDROCRACKING of crude oils, 
heavy residua, and highly aromatic 
catalytic cycle oils is expected to ap- 
pear on the U. S. petroleum refining 
scene in the near future. The ever- 
present problem of lower hydrogen-to- 
carbon ratios in available crudes as 
compared to those desired in quality 
distillate fuels should force the devel- 
opment of an economic new hydro- 
cracking process and may also pro- 
mote the use of an older process, cok- 
ing. 

With quality demands pressing re- 
finers the world over, it is expected 
that refining hydrogenation capacity 
for all stocks will continue to increase, 
using the hydrogen made available by 
reforming processes. Some indication 
of the potential increase can be esti- 
mated from present hydrogen treating 
and catalytic reforming feed rates. Ac- 
cording to a recent forecast, by early 
1960 there will be 1.678 million bar- 
rels per stream day of hydrogen-treat- 
ing capacity and 1.882 million barrels 
per stream day of catalytic reforming 
capacity in the United States alone 
(OGJ, Mar. 24, 1958, p. 88). Assum- 
ing that 500 cu. ft. of hydrogen per 
barrel of feed is produced in reform- 
ing and that an average of 200 cu. ft. 


of hydrogen per barrel is used in hy- 
drogen treating, it can be predicted 
that sufficient excess hydrogen will 
be available in early 1960 to hydro- 
gen-treat an additional 3.0 million bar- 
rels per stream day of petroleum 
stocks. 

As crude oils continue to decrease 
in quality, petroleum refiners will be 
hard pressed to provide diesel, jet, 
and stove fuels of satisfactory burn- 
ing quality. It is predicted that low- 
cost processes for efficiently saturat- 
ing the aromatics in such fuels will 
be demanded and provided in the not- 
too-distant future. 

One of the big questions in the 
minds of most U. S. petroleum refin- 
ers, and to some extent in other coun- 
tries, is: “When will the motor-fuel 
octane race end, and when it does, 
what sort of fuels will be demanded?” 
Representatives of automobile manu- 
facturers, some of whom predict the 
wide use of turbine engines in auto- 
mobiles, do not seem to agree among 
themselves. This leaves the petroleum 
refiner wondering whether he should 
continue to add new equipment with 
which to increase the octane ratings 
of his motor fuels or to push his 
equipment to the limit and await de- 


TABLE 1--HYDROGENATION (UNIFINING) OF CALIFORNIA MIXED CRACKED 
AND STRAIGHTRUN HEAVY NAPHTHA—COMMERCIAL PLANT DATA 


Gravity, °API 
ASTM Dist 

Initial, °F. 

10% 

50% 

90% 

Maximum 
Sulfur, Wt. % 
Doctor test 
Basic nitrogen, p.p.m. 
Bromine number 
Color, Saybolt 
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Charge Products 

Stove 

Oil Rerun 
Fraction O.H 


33.9 ~ 


Rerun 
Botts 


38.4 


Total 
“48.1 





390 
401 
415 
452 
492 
0.85 0.01 
Sour Sweet 
580 18 
23 1.2 


(NPA) 8+ +30 


401 
411 
425 


460 
513 


BY W. E. BRADLEY, G. W. HENDRICKS, 
H. C. HUFFMAN, AND A. E. KELLEY 
Union Oil Co. of California 
Brea, Calif. 


velopments. In any event, hydrogena- 
tive processing of petroleum fractions 
will play an important role in achiev- 
ing desired product qualities and im- 
proved product distributions 


Naphthas 

Gasolines or naphthas may be hy- 
drogenated with several objectives in 
mind. The most widespread commer- 
cial use of catalytic hydrogenation is 
for the pretreatment of feed stocks 
prior to platinum-catalyst reforming. 
In this way, thermally cracked naph- 
thas, coker naphthas, and straightrun 
naphthas of high sulfur, nitrogen, ole- 
fin, and metals contents can be con- 
verted economically to desirable re- 
former feeds. Typical results of such 
processing, given in Table 1, show 
that the hydrogenated products are 
low in sulfur and nitrogen, making 
them ideal charge stocks for high se- 
verity reforming to obtain gasoline 
blending components of 95-100 clear 
research octane numbers. 

The long-term efficiency of plati- 
num reforming processes increases as 
the feed approaches pure saturated 
hydrocarbons. Present-day catalytic 
hydrogenation processes are capable 
of approaching this ultimate in feed 
quality at quite moderate operating 
conditions. Reported operating condi- 
tions usually fall within the following 
ranges: 650°-800° F., 200-800 psig., 
2-10 liquid hourly space velocity 
(LHSV), and 1,000-5,000 cu. ft. of 
hydrogen circulated per barrel of feed. 

Thermally or catalytically cracked 
naphthas often have satisfactory oc- 
tane ratings but are unsatisfactory 
from contaminant and gum-stability 
standpoints. Mild hydrogenative treat- 
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TABLE 2—HYDROGENATION (UNIFINING) OF CALIFORNIA MIXED THERMAL 
AND CATALYTIC HEAVY NAPHTHAS 


Liquid yield (C.+), volume 5 of charge 
Gravity, °API 
Sulfur, weight % 
Bromine number 
Diolefins, weight % 
Phenols, weight % 
Copper Dish Gum, mg/100 ml 
Blending Octane numbers 
Research, clear 
Research, +3.0 ml TEL/gallon 
Motor Method, clear 
Motor Method, +3.0 ml TEL/gallon 
Hydrogen consumption, SCF/barrel 


ments have been devised which reduce 
the sulfur contents and improve the 
gum stabilities of such stocks without 
appreciably lowering the octane num- 
bers. Table 2 illustrates such a case 
in which, using only 120 cu. ft. of 
hydrogen per barrel of feed, a high- 
sulfur heavy gasoline was converted 
to a low-sulfur stable product without 
loss of blending octane number. 

Naphthas for use in the dry-clean- 
ing and paint industries also can be 
mildly hydrogenated to meet the 
stringent odor and corrosivity require- 
ments of these industries. A commer- 
cial unit, operating on sour solvent 
naphtha, is in operation at Fawley, 
England. 


Distillate Oils 


The use of excess hydrogen from 
naphtha reforming for hydrogenation 
of oils heavier than naphthas has in- 
creased steadily since early 1954. The 
refining objectives and requirements 
for various commercial products from 
the distillate oils vary considerably; 
hence it may be of interest to exam- 
ine the improvements provided by hy- 
drogenation for each of several stocks. 

Commercial hydrogenation of kero- 
sine results in a doctor-sweet product 
of +30 Saybolt color. As shown in 
Table 3, the product contains only 
0.007 wt. % sulfur and 0.6 vol. % ole- 
fins. This material can be used for in- 
secticide manufacture or can be stored 
without loss of color during off sea- 
sons. 

Although jet-engine fuels are usu- 
ally in the gasoline and kerosine boil- 
ing range, the current allowable con- 
tents of sulfur and mercaptans are 
higher than those of kerosines used in 
heating or lighting. Because of the ex- 


TABLE 3—COMMERCIAL HYDROGEN- 
ATION (UNIFINING) OF KEROSINE 


Charge Product 
Gravity, °API 46.3 46.3 
Sulfur, wt. % 0.046 0.007 
Olefins, vol. % 7.3 0.6 
Color, Saybolt +26 +30 
Doctor Sour Sweet 
Mercury corrosion Slight Negative 
Aniline point, °C. 69.4 72.4 
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Product 
; 100 
40.2 41.5 
0.52 0.09 
18.1 5.8 
0.9 0.1 
0.3 nil 
42 2.8 


Charge 





81.0 
90.0 
73.0 
81.0 


87.0 
90.0 
76.0 
79.5 
120 


pected increase in use of the jet fuel 
as a coolant for electronic equipment 
and lubricants in jet engines, an in- 
creasing demand is anticipated for 
fuels able to tolerate elevated tempera- 
tures for extended periods without 
formation of deposits. Removal of 
nonhydrocarbons by mild hydrogena- 
tion gives fuels of superior thermal 
stability. 

A large proportion of the crude oils 
available today yield middle distillates 
which are not readily marketable be- 
cause of high sulfur or nitrogen con- 
tent. Before combustion, middle-dis- 


tillate fuels are usually passed through 
filters and control mechanisms which 
are sensitive to formation of deposits 
or corrosion of copper-containing al- 
loys. Catalytic hydrogenation provides 


an ideal solution to the problem be- 
cause, at mild conditions and with low 
hydrogen consumptions, products can 
be obtained which are as good as, or 
better than, the best straightrun ma- 
terials. It has been shown that the 
low sludging characteristics and low 
sulfur contents of hydrogenated fuel 
oils permit their use with fewer serv- 
icing and maintenance problems than 
with the untreated oils. 

Diesel fuels, because of their speci- 
fications of cetane number or ignition 
quality, may present a greater problem 
than heating oils. As the aromatics 
content of diesel fuel increases, the 
cetane number or ignition quality gen- 
erally decreases. The oxide and sul- 
fide catalysts which are highly effec- 
tive as hydrogenation promoters for 
sulfur and nitrogen removal are only 
moderately effective in aromatics sat- 
uration. However, low cetane number 


TABLE 4—HYDROGENATION (UNI- 
FINING) OF STRAIGHTRUN ARA- 
BIAN DIESEL FUEL 

Charge Product 
Gravity, °API 37.5 39.9 
Sulfur, wt. % 0.99 0.096 
Bromine number ' 1.7 1.6 
ASTM Photocolor 91.0 96.0 
Cetane number 56.0 56.8 
Liquid yield, vol. % 100.1 


catalytically cracked distillates can be 
converted to acceptable fuels by re- 
ducing the aromatics content via hy- 
drogenation. Straightrun fuels also can 
be improved by hydrogen treating, 
mainly through the removal of ob- 
jectionable contaminants. As shown 
in Table 4, hydrogenation of an Ara- 
bian diesel fuel effected a 90% de- 
crease in sulfur content and improve- 
ments in both color and cetane num- 
bers, with a liquid recovery of over 
100%. 

Although improvement of catalytic 
cracking charge stocks by hydrogena- 
tion has long been thought a possibil- 
ity, it is now becoming a commercial 
reality. At least two U. S. refiners are 
known to be using refining hydro- 
genation to improve part of their cat- 
alytic cracker feeds. Others are known 
to be considering it and will probably 
follow in the near future. Investiga- 
tions have shown that hydrogenation 
prior to catalytic cracking improves 
both the distribution and quality of 
cracked products. Saturated rings (i.c., 
naphthenic) are opened readily in cat- 
alytic cracking, whereas aromatic 
rings are not. Therefore, partial sat- 
uration of polycyclic aromatics tends 
to increase the yield of cracked gaso- 
line. Furthermore, reduction in cata- 
lytic coke laydown during cracking is 
accomplished by decreasing the aro- 
matics and nitrogen contents of crack- 
ing feed. Cracked gasolines from hy- 
drogenated feed stocks contain less 
sulfur and nitrogen, show greater sta- 
bility, and have higher octane num- 
bers than do the gasolines from the 
corresponding feed stocks before hy- 
drogenation. Also, the cycle oils from 
such processing contain less sulfur and 
nitrogen and have higher aniline 
points, indicating improved quality as 
recycle cracking stocks or as fuels. 
Tables 5 and 6 illustrate results to be 


TABLE 5—HYDROGENATION (UNIFINING) OF CALIFORNIA VACUUM GAS OIL 


Charge 


product 


—Cracker charge—, 
Untreated Test 2 


Test 2 
product 


Test 1 





Vol. % of charge 100 
Gravity, °API 21.8 
Sulfur, wt. % 1.16 
Nitrogen, wt. % 0.36 
Aniline point (50/50), °C. ee 
Bromine number (Elect) 12 
Hydrogen consumption, cu. ft. per 
bbl. of feed (60° F.) 


*Cs+ liquid products. 


*101.5 


96.5 87 
21.2 27.9 
1,18 0.06 
0.37 0.06 
69.6 77.0 
12 5 


*102 
30.8 
0.05 
0.05 


28.9 
0.12 
0.15 
7 4 
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wait 
a 
minute... 


Tell me why I can make any 
more money with Houdry’s cat- 
alyst than with someone else’s?”’ 

Quite a challenge . . . coming 
from a chemical engineer who 
knows plant operations inside 
out. As prospective buyer of a 
catalyst, you’d probably ask the 
same question, yourself. 

Well, here’s the answer. 

You may require a catalyst 
for any one of a number of spe- 
cific processes. No matter where 
you buy it, its composition may 
be pretty much the same. 

But composition does not 
prove its earning power. This is 
something that can be done only 
in your process, in your equip- 
ment, in your plant. And that 
is where the experience of your 
supplier counts. 

You make a maximum return 
when your supplier understands 
your needs, and can make his 
catalyst deliver accordingly. Be- 
cause we are process designers, 
creators of catalysts and cata- 
lytic processes, this is a job 
Houpry people know well. 

When you buy catalyst from 
Houpkry, you’re buying all the 
benefits of pioneering experience 
in catalysis. Why not tell us your 
requirements, and let us give 
you a more detailed description 
of how we can serve you. 
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expected when hydrogenating and cat- 

| alytically cracking a California vac- 
uum gas oil. Experimental hydrogena- 
tion and cracking of a Kuwait distil- 
late shows similar results. Table 7 il- 
lustrates the typical pattern of im- 
proved gasoline yield and quality, ac- 
companied by reduced coke laydown 
on the cracking catalyst. 

An alternate processing scheme to 
improve the performance of a cata- 
lytic cracker involves the hydrogen 
treating of only the catalytic gas oil 
produced in the cracking process. An 
example of such an operation with 
Kuwait heavy catalytic gas oil showed 
that, after hydrogenation which con- 
sumed 410 cu. ft. of Hy per barrel, 
the debutanized gasoline yield from 
cracking increased from 18.3 to 21.6 
vol. % of the feed to the cracker, 
while the coke fell from 6.6 to 3.2 
wt. %. This work was conducted at 
a conversion of 31 vol. % of the feed 
to the cracker. Gasoline sulfur was 
reduced from 0.14 to 0.02 wt. % 
while the octane number increased 
from 95.6 to 100.2 (research, + 3 
ml TEL/ gal). 

A comparison of the results from 


TABLE 6—ESTIMATED COMMERCIAL 
FCC YIELDS FROM CALIFORNIA 
VACUUM GAS OIL 

Hydro- 


Feed— Untreated genated* 





Conversion, vol. % of 
feed 60 60 
Catalytic carbon, wt. &% 
of feed 10 6.5 
Gasoline (C;-400° F.), 
vol. % of feed 35 
Sulfur, wt. % 


Nitrogen, wt. % 


Octane numbers: 
Research, clear 
Research, with 3 ml. 

TEL per gal 

Cycle oil: 

Gravity, °API 

Sulfur, wt. % 

Nitrogen, wt. % 

Aniline point (50/50), 
4 


*Product of Unifining. 


TABLE 7— HYDROGENATION 


(TRICKLE HYDRODESULFURIZATION) 


catalytic cracking of a hydrogenated 
versus an untreated U. S. Mid-Contin- 
ent catalytic cycle oil is presented in 
Table 8. This stock, when untreated, 
is of considerably higher quality than 
the Kuwait heavy cycle oil discussed 
above. Sulfur and nitrogen contents 
are already low in the untreated ma- 
terial. However, valuable improve- 
ments in cracking results accrued 
from hydrogenation of this feed. Al- 
though only a slight increase in 
leaded octane number was observed, 
there was an increase of 32% in yield 
of C;—400° F. gasoline. In line with 
this change in product distribution is 
the large decrease in carbon laid 
down on the cracking catalyst. Cata- 
lytic carbon, as weight percent of 
feed, decreased from 8.6 to 2.6% as 
a result of hydrogenation. Hydrogen 
consumption was 450 cubic feet per 
barrel of cycle oil. 


Lubricating Oils and Waxes 


In 1954, a Canadian refiner began 
using hydrogenation for improving 


TABLE 8—CATALYTIC CRACKING OF 
MID-CONTINENT CATALYTIC 
CYCLE OIL 

Hydro- 
Feed— Untreated genated* 


Hydrogen consumption, 
s.c.f. per bbl. (60° F.) 





None 450 


Cracking results: 
Conversion, vol 
feed 
Catalytic carbon, wt. % 
of feed 
Gasoline (C;-400° F.), 
vol. % of feed 
Sulfur, wt. % 
Nitrogen, wt. % 
Octane number: 
Research, clear 
Research with 3 ml. 
TEL per gal. 
Cycle oil: 
Gravity, °API 
Sulfur, wt. % 
Nitrogen, wt. % 
Aniline point (50/50), 
a 


% of 


96.3 


100.0 


31.8 
0.003 
<0.005 
59.2 


*Product of Unifining. 


OF 


CATALYTIC CRACKING STOCKS 


(Kuwait Flashed Distillate) 


Hydrogenation: 
Pressure, psig. 


Hydrogen consumed, s.c.f. per bbl. of feed 


Yield of total liquid product, vol. % 


Properties of catalytic cracking feed:* 
Gravity, °API 
Sulfur, wt. % 
Nitrogen, wt. % 


1,500 
455 
101.7 


750 
375 
101.0 


None 
100.0 


29.5 
0.32 
0.03 


28.4 
0.44 
0.05 


23.4 
2.91 
0.08 


Catalytic cracking yields, % by wt. of cracking feed: 


Conversion (100 minus % by wt. of 430° F.+ 


material) 
Coke yield 
Gasoline yield (Cs to 430° F.) 


55 55 55 
5.6 3.7 2.5 
32.6 35.7 37.1 


*Hydrogasoline (Cs to 450° F.) remained in catalytic cracking feed in the Kuwait study. 
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TABLE 9—COMMERCIAL HYDROGEN- 
ATION OF MOTOR OILS FROM 
LEDUC CRUDE 


Charge Product 
Viscosity, S.s.U. at 100° F.. 607. 575 __ 
Viscosity index 87 90 
Sulfur, wt. % 0.19 0.03 
Color, Robinson 7 17 
Steam emulsion number 260 20 
Conradson carbon, wt. % 0.04 0.01 
Slight oxidation, 24-hour 
sludge, mg./10 g. 21 <1.0 


lubricating-oil quality. In this applica- 
tion, hydrogenation has been shown 
to improve color, odor, acid value, 
demulsibility, carbon residue, sulfur 
content, and response to some addi- 
tives. The process permits flexible 
control of quality with a 99.5 vol. % 
yield and has the advantage of con- 
tinuous operation with relatively sim- 
ple equipment. Table 9 presents typi- 
cal data for hydrogenation of a 30 
SAE-grade motor oil with resultant 
reduction of sulfur and Conradson 
carbon along with improvement in 
color and stability. 

Commercial upgrading of wax is 
also being accomplished by hydro- 
genation over a cobalt molybdate cata- 
lyst at 450° F. The process removes 
sulfur and stabilizes the color of the 
product. 


Crude Oils and Residua 


Experimental work has been re- 
ported on several hydrogenation pro- 
cesses for upgrading crude oils and 
residua. Generally, such processing 
involves considerable hydrocracking 
of hydrocarbons, which is discussed 
in the next section. 


Hydrocracking 


For some time, the demand for 
naphthas and middle distillates from 
petroleum has been greater than the 
amounts distillable from the world 


crude supply. Petroleum refiners | 


solved this problem first with thermal 
cracking and later with catalytic 


cracking. These processes, while con- | 


tributing greatly to the solution of pe- 
troleum-refining problems, unfortun- 
ately produce some downgraded ma- 
terials in the form of heavy cracked 
residua. In recent years, the demand 
for these cracked residua as well as 
for straightrun residua from crude oils 
has decreased. 


To lower the molecular weight of | 
liquid products from petroleum with- | 


out producing relatively unstable un- 


saturated compounds, it is necessary | 
to raise their hydrogen to carbon ra- | 
tios. One method is to remove car- | 
bon from a crude oil by coking and | 
thus to increase the hydrogen to car- | 


bon ratio in the remaining liquid oil. 
Another approach is hydrocracking, 
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WE DELIVER 


We know you have money in mind when you talk about buying 
catalysts. 

We know you think of profit, as well as price. We certainly agree 
that there may not be much difference, pricewise or otherwise, between 
one company’s catalyst and another’s. But there is a difference in what 
you get when you buy it. And when this difference shows, it shows 
in your profits. 

That’s why—when you are considering the purchase of one of our 
catalysts—we make our experience in industry and in pioneering and 
perfecting catalysts and catalytic processes available to you. You have 
our full assistance in selecting the one catalyst from our many grades 
which will make the most money for you. 

And when you select a catalyst we manufacture, we evaluate its 
performance and offer our application knowledge to see that it is 
delivering what you want... maximum efficiency, maximum profit. 
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wherein reduction of molecular weight 
and hydrogenation are performed si- 
multaneously. 

The German technology in hydro- 
cracking was well summarized by Pier 
at the Fourth World Petroleum Con- 
gress. Hydrogenation units used dur- 
ing World War II to make liquid fuels 
from bituminous coals and lignite 
have been utilized to convert petro- 
leum oils to gasoline and diesel fuel. 

To date, the German hydrocracking 
technology has not been utilized wide- 
ly in the petroleum refining industry 
because of economic factors. The lit- 
erature indicates, however, that there 
is considerable effort now being di- 
rected toward the development of 
more economically attractive hydro- 
cracking processes. 

Several new hydrocracking pro- 
cesses are reported to be in the de- 
velopment stage or available for li- 
cense. To our knowledge, none of 
these has been applied in commercial 
petroleum refining in the United 
States. In one reported study, a crude 
petroleum oil having a C/H weight 
ratio of 7.04 and a Bunker C fuel oil 
of 8.54 C/H ratio were hydrocracked 


over commercial cobalt molybdate 


catalyst at 1,500 psig., 830° to 905° 
F., 9,500 to 14,000 cu. ft. of hydro- 
gen per barrel of feed, and space ve- 


locities between 0.2 and 0.4. The boil- 
ing ranges of the feed stocks were 
substantially lowered in every test, 
with the formation of predominantly 
saturated light fractions, even in the 
case of the Bunker C fuel oil. At a 
hydrogen consumption of over 2,000 
cu. ft. per barrel, and above 850° F. 
average Catalyst temperature, the Con- 
radson carbon residue was almost 
eliminated. The 20-hour run length 
was insufficient to determine catalyst 
regeneration requirements. 

A newly developed reactor is said 


TABLE 10—COMPARISONS OF 


to provide efficient contact of hydro- 
gen and liquid hydrocarbons at low 
pressure drop and is capable of re- 
maining on stream continuously for 
long periods without catalyst regener- 
ation. This is claimed to be achieved 
by close control of the temperature 
in an essentially isothermal catalyst 
bed, thus preventing hot spots that 
cause heavy coke formation. The use 
of this reactor in processing 8° API- 
gravity Kuwait residuum resulted in 
80% desulfurization at 71% conver- 
sion of the charge. This process, con- 
suming 1,500 cu. ft. of hydrogen per 
barrel of charge, produced 19.8 vol. 
% gasoline (C,-380° F.) for reform- 
ing 24.0 vol. % No. 2 distillate fuel 
oil (380°-650° F.), and 29.1 vol. % 
heavy gas oil suitable for catalytic 
cracking. Generally, heavier stocks 
need higher pressures to obtain good 
desulfurization and high’ yields of light 
distillates. For treating light distil- 
lates, lower pressures are entirely sat- 
isfactory. Pressures in the range of 
500 to 3,000 psig. have been investi- 
gated. 

In another study, the conversion of 
residua to lower-boiling hydrocarbons 
was accomplished over nickel sulfide 
and commercial cobalt moylbdate 
catalysts. It was shown that the use of 
butane as a diluent of the residual 
feeds resulted in better product dis- 
tribution and higher hydrogen con- 
sumption. Higher severity was re- 
quired to obtain the same conversion 
of residual material when operating 
without a diluent. A comparison of 
catalysts and typical results is shown 
in Table 10. Although this process, 
requiring only occasional regeneration, 
produces high yields of desirable 
products, initial investment costs are 
still too high to be considered practi- 
cal. 

Another process claims lower in- 


HYDROCRACKING CHARACTERISTICS OF 


CATALYSTS 


77% 


Pe ae 


Feed 
butanes. 


bottoms from mixed Texas and Louisiana crudes, diluted with 33 vol. 


% 


Processing conditions: 3,500 psig., 1 LHSV; 815°-820° F.; 2,300 s.c.f. hydrogen re- 


~*sle gas per barrel of feed. 


Catalyst— 
Yields: 
Residual above 1,000° F., 
1,000° F. e.p. gas oil, vol. 
Gasoline, vol. % 
Butanes, net vol. % 
Dry gas, wt. % 


7o 
H; consumption, s.c.f. per bbl. 


Inspections: 
Gasoline: 
Research clear octane number 
Sulfur, wt. % 
Gas oil plus residual: 
Conradson carbon, wt. % 
Sulfur, wt. % 


198 


Cobalt 
molybdate 
on alumina 


10% NiS 
on silica- 
alumina 


2% NiO 
on silica- 
alumina 





22.3 


18.2 
66.5 


28.2 
63.0 66.8 
13.4 14.7 20.3 
—2.2 —0.2 +1.1 
1.5 1.8 19 
346 483 677 


59.8 
0.035 


51.3 
0.027 


4.1 3.6 
0.34 0.15 


vestment costs due to the lower pres- 
sure required. This process solves the 
problem of rapid coking of catalyst at 
the lower pressure by providing two 
reactors which alternate between oil 
processing and catalyst regeneration. 
Depending on the feed characteristics 
and the operating conditions, process 
periods between regenerations vary 
from 4 to 24 hours. It is reported that 
the catalyst is relatively insensitive to 
the effect of metal contaminants. An 
example of the results of hydrogena- 
ation of a Kuwait crude oil is given 
in Table 11. Over-all desulfurization 
was 82.4%. Calculated as weight per- 
cent of charge, the yield of depropan- 
ized liquid product was 89.63, of dry 
gas was 4.65, and of catalyst carbon 
was 3.29. ; 


Economics of Hydrogenation 


The cost estimates presented here 
are for the continental United States 
only. For refining hydrogenation of 
various distillate stocks, the quoted 
investment costs range from $75 to 
about $200 per daily barrel of ca- 
pacity. In one analysis of hydrogena- 
tion costs, direct operating costs are 
from 4.5 to 8.9 cents per barrel of 
feed processed for operations ranging 
from treatment of reformer feed to 
No. 2 heating oil and in which ca- 
pacities range from 900 to 16,000 bbl. 
per day. These direct operating costs 
include labor, supplies, maintenance, 
utilities, and catalyst. Catalyst costs 
alone range from 0.8 to 1.2 cents per 
barrel of feed processed. For three of 
the commercial units considered, this 
cost will decline with continued use 
of the current catalyst charge. 


TABLE 11— HYDROGENATION (HDS) 


OF KUWAIT CRUDE OIL 


Crude 
charge Product 
Data on charge and total 
liquid product: 
Yield, vol. % 
Desulfurization, % 
Gravity, °API 
Sulfur, wt. % 
Carbon residue, wt. % 
Debutanized 300 
gasoline: 
Yield, vol. % 
Sulfur, wt. % 
Naphtha (300° to 410° F.): 
Yield, vol. % 
Sulfur, wt. % 





F. e.p. 


Furnace oil (410° to 
670° F.): 
Yield, vol. % 
Sulfur, wt. % 


Bottoms (670° F.+): 
Yield, vol. % 
Sulfur, wt. % 


Catalyst carbon, wt. % 
Hydrogen consumption, 


s.c.f. per bbl. of charge 499 
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The Oxo process today 


Here’s a rundown on some recent developments in this method of converting 
olefins to aldehydes. While solvent and plasticizer alcohols have been the 
principal end products manufactured on a large scale, efforts will be made 


to find new and expanding derivatives of the primary aldehyde products. 


PETROLEUM REFINERS have been 
interested in the Oxo process pri- 
marily because they possessed the feed- 
stocks. In the thermal and catalytic 
cracking of various petroleum frac- 
tions, large quantities of low-molec- 
ular-weight olefins are produced. As 
a part of normal refinery operations, 
these are, in part, polymerized to a 
variety of heavier olefins so that a 
wide range of olefins, suitable for Oxo 
processing, can be obtained by frac- 
tionation. 

In some instances, idle high-pres- 
sure plants were available which had 
formerly been used for the hydrogena- 
tion of butylene codimers or lubricat- 
ing oil and which appeared to be 
readily adaptable to this new process. 
Further inducement was found in the 
wide spectrum of products which 
could be produced, including several 
which could be sold in large volume 
as intermediates for plasticizer or de- 
tergent manufacture or used for the 
manufacture of synthetic lubricants 
and additives for fuels and lubricants. 
As a natural result, petroleum refiners 
were leaders in the commercialization 
of this new chemical process. At the 
present time it is believed that they 
possess nearly half of the total U. S. 
plant capacity, which has recently 
been estimated to be about 150 mil- 
lion pounds per year. 

Petroleum refiners have confined 
their commercial operations to the 
processing of heptenes, nonenes, and 
dodecenes to produce isooctyl, decyl, 
and tridecyl alcohols, all of which are 
new products. The olefins are ob- 
tained by fractionation of polymer 
gasoline, produced in large quantities 
at many refineries by polymerization 
of propylene-butylene mixtures or 
propylene. Gulf Oil Corp., for ex- 
ample, produces heptenes by the poly- 
merization of propylene-butylene mix- 
tures. These heptenes are the feed 
stock for isooctyl alcohol manufac- 
ture. 
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Interest in the higher olefins results 
from availability of the olefins, and 
the fact that markets for the higher 
alcohols are largely noncaptive. Fu- 
ture developments by petroleum re- 
finers will likely remain in this gen- 
eral area, and consist of additional 
higher alcohols and other classes of 
products derived from olefins of about 
this same molecular-weight range. 

Chemical companies have largely 
used the Oxo process as an alternate 
method of producing existing prod- 
ucts. Aldehydes and alcohols of five 
carbons or less were already being pro- 
duced in large quantity for use as such 
and for conversion to higher-molecu- 
lar-weight products such as 2-ethyl- 
hexanol. These are now produced, at 


BY V. N. HURD 
Gulf Oil Corp. 


AND B. H. GWYNN 
Gulf Research & Development Co. 


manufacture entirely new products. 
Thus, propylene is used instead of 
ethylene or acetylene for butyl alcohol 
and 2-ethylhexanol production; where- 
as, heptene, tripropylene, and tetra- 
propylene are used to produce the 
new isoocty!, decyl, and tridecyl al- 
cohols. 

A comparison of three methods of 
manufacturing primary octyl alcohols 
is instructive in showing the decrease 
in the number of processing steps 
which the Oxo process has made pos- 
sible. 


ALDOL ROUTE FROM ETHYLENE 


__ HYDRATION _ 


[ ETHYLENE |» [ETHANOL | + [ACETALDEHYDE _ 


DEHYDROGENATION _ALDOL 


—~e 


SELECTIVE 


HYDROGENATION 
\CROTONALDEHYDE |(———»| BUT YRAL DEHYDE 


_ALDOL 


—~» 


HYDROGENATION. 


[2-ETHYLHEXENAL 


——+[ 2-ETHYLHEXANOL | 


OxO ROUTE FROM PROPYLENE 


Oxo ALDOL_ 


HYDROGENATION _ 


[ PROPYLENE |}—~+|BUTYRALDEHYDE|——*|2-ETHYLHEXENAL |—————»| 2- ETHYLHE XANOL 


OxO ROUTE FROM HEPTENE 


___ Oxo 


[HEPTENE |——-+[ISOOCTYL ALDEHYDE | 


least in part, from ethylene, propyl- 
ene, and butylenes by means of the 
Oxo process. Aside from this interest, 
chemical companies have shown some 
tendency to branch out into the direct 
production of Oxo derivatives from 
the higher olefins as well. 


Comparison of Alternate Processing 
Methods 


The Oxo process employs new feed 
stocks to produce conventional prod- 
ucts as well as new feed stocks to 


HYDROGENATION _ = oul 
[isOOCTYL ALCOHOL | 


Based upon the number of process- 
ing steps, which is frequently a rough 
measure of process complexity or of 
cost, the Oxo route from heptene is 
most advantageous. Special circum- 
stances might make one of the other 
routes attractive. The Oxo route from 
propylene might be preferred, for ex- 
ample, if one needs the intermediate 
butyraldehyde for other purposes, 
since the economy of the over-all 
operation will be improved by larger 
plant size. This could explain the fact 
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TABLE 2—COMMERCIAL OXO PRODUCTS—U.S. 


Oxo Product 


Olefin Source 


Principal Use 





proprionic acid 
n-butanol 
isobutanol 
n-butyraldehyde 
isobutyraldehyde 
n-ampyl alcohol 
3-methylbutanol 
isooctyl alcohol 
2-ethythexanol 
“iso” 2-ethylhexanol 
decyl alcohol 
tridecy! alcohol 
neopentyl glycol 


ethylene 

propylene 
propylene 
propylene 
propylene 
n-butenes 
n-butenes 
heptenes 

propylene 
propylene 


tripropylene 
tetrapropylene 


propylene 


chemical intermediate 
solvent, solvent intermediate 
solvent, solvent intermediate 
chemical intermediate 
chemical intermediate 
solvent, solvent intermediate 
solvent, solvent intermediate 
plasticizer intermediate 
plasticizer intermediate 
plasticizer intermediate 
plasticizer intermediate 
detergent intermediate 
chemical intermediate 


that both processes are used. 

Another important factor is shown 
by the accompanying comparison of 
two methods of producing hexadeca- 
nol. Here the route from heptene may 
be preferred because isooctaldehyde 
is an important source of many other 
Oxo products. By combining opera- 
tions in one plant, economies are ef- 
fected. In addition, pentapropylene is 
less reactive than heptene, and is some- 
what more expensive to process for 
that reason. This demonstrates the 
feasibility of producing higher-molec- 
ular-weight products by the Oxo proc- 
cess despite the unreactivity of those 
heavier refinery olefins which are 
highly branched. 


Table 2 shows a number of ex- 
perimental Oxo products which have 
been derived from refinery streams, 
together with the olefin source, a few 
of the physical properties, and sug- 
gested applications. The listing is far 
from complete, since hundreds of ma- 
terials have been produced and 
studied. The alcohols have mainly 
been produced for study in plasticizer 
and detergent applications. The acids 
listed are ones which have been studied 
extensively in paint-drier and other 
applications and are available in ex- 
perimental quantities. The amines are 
some which have been studied for 
ore extraction and additives prepara- 
tion. The polyols are of interest in 


OxXO ROUTE FROM PENTAPROPYLENE 


Oxo 


PENTAPROPYLENE |——»{HEXADECANAL | 


HYDROGENATION _ ie 
| HEXADECANOL 
a L _ —_——_—_J 


OxO ROUTE FROM HEPTENE 


Oxo ALDOL 


[ HEP TENE |——-+[ISOOCTALDEHYDE |———+[HEXADECENAL | 


Summary of Present and Potential 
Oxo Products 


A listing of commercial U. S. Oxo 
products together with the olefin 
source and principal known uses is 
shown in Table 2. It will be noted 
that these products are almost ex- 
clusively primary alcohols, ranging 
from butanol to tridecyl alcohol. 
Butyraldehyde, propionic acid, and 
neopentyl glycol are the only excep- 
tions. Other products are produced, 
but are not as directly related to the 
Oxo aldehydes as those listed. 


__HYDROGENATION __ ——_ 
| HEXADECANOL 


synthetic resin production. 

An idea can be gained of the po- 
tential growth which is possible in 
the Oxo chemicals field from the wide 
range of products which can be pro- 
duced. It is expected that many of 
these, as well as others not listed, 
will find their way into commercial 
channels as uses are developed. 

Process Developments 
A. Synthesis gas and hydrogen manu- 
facture . . . Reactants in the Oxo proc- 
ess are synthesis gas, olefins, and a 
cobalt catalyst. If alcohols are to be 


produced, it is necessary to provide 
hydrogen as well. The equation for 
the Oxo reaction indicates that hydro- 
gen and carbon monoxide are con- 
sumed in equimolar quantities. In 
actual practice, hydrogen is consumed 
in 10 to 20% excess because of the 
hydrogenation to alcohol that always 
proceeds to some extent along with 
the formation of the aldehyde. For 
that reason it is convenient to charge 
synthesis gas having the composition 
1.1-1.2 H,/CO. Gas of this compo- 
sition can either be manufactured di- 
rectly or produced by blending. 

Synthesis gas is occasionally avail- 
able as a byproduct of other opera- 
tions. In the partial combustion of 
methane to produce acetylene, for ex- 
ample, a byproduct gas containing 
hydrogen and carbon monoxide in the 
ratio of 2: 1 is produced. 

The usual methods of direct manu- 
facture are: 

Partial oxidation of natural gas 


2CH, + O. > 2CO + 4H, 


The water gas reaction 
C + H,O— CO + H, 


Reforming natural gas with carbon 
dioxide 
CH, + CO, — 2CO + 2H, 


Reforming natural gas with steam 
CH, + H,O > CO + 3H, 


Hydrogen can be produced from 
carbon monoxide or any synthesis gas 
by the water gas shift reaction. In 
the latter example, the reaction is as 
follows: 


CO + 3H. + H,O > CO, + 4H, 


The carbon dioxide is removed by 
absorption to yield pure hydrogen. 
Byproduct hydrogen in reasonably 
pure form is available in some re- 
fineries as a byproduct of the produc- 
tion of aromatic fuels by the dehydro- 
genation of naphthenic oils. 

Pure hydrogen and synthesis gas of 


TABLE 2—EXPERIMENTAL OXO CHEMICALS 


Suggested Use 
chemical intermediate 
chemical intermediate 
chemical intermediate 
plasticizer intermediate 
plasticizer intermediate 
detergent intermediate 
detergent intermediate 
detergent intermediate 
solvent—intermediate 
solvent—intermediate 
sovlent—intermediate 
solvent—intermediate 
0.828 28/20 solvent—intermediate 
0.8234 60/60° F. solvent—intermediate 
0.9151 60/60° F. chemical intermediate 
0.9036 20/20° C chemical intermediate 
0.9019 20/20 chemical intermediate 
1.0107 60/60 chemical intermediate 


Spr. Gr. 
0.8294 60/60 
0.8089 20/20 
0.8122 20/20 
0.8281 20/20 
0.8364 20/20 
0.8498 60/60 
0.8492 20/20 
0.8502 20/20 
0.7896 60/60 
0.8095 60/60 
0.8193 60/60 
0.8040 20/20 


Oxo Chemical Olefin Source 


isooctylaldehyde 
isovaleraldehyde 
valeraldehyde 
nonyl alcohol 
nonyl alcohol 
hexadecy! alcohol 
hexadecyl! alcohol 
eicosyl alcohol 
isooctylamine 
diisooctylamine 
triisooctylamine 
isodecylamine 
ditridecylamine 
hexadecylamine 
isooctanoic acid 
2-ethyl-“iso” hexanoic acid 
decanoic acid 
trimethylolheptane 





B.P., °C. 

heptene 155-166 
butenes 99 

butenes 103 
diisobutylene 192 

butylene dimer 195-205 
heptene 287-297 
pentapropylene 276-296 
tripropylene 332-336 
heptene 160-170 
heptene 285-295 
heptene 348-358 
tripropylene 204 
tetrapropylene 175 (0.3 mm.) 
heptene 297-308 
heptene 218-225 
propylene 222-233 
tripropylene 173 (50 mm.) 
heptene (syrup) 
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KELLOGG ENGINEERS MASTER THE 


FOURTH DIMENSION 


IN REFINERY PROCESS AND PLANT DESIGN 


With this high speed digital computer on 
the staff, time no longer tells Kellogg engi- 
neers when their search for better process 
and mechanical designs should stop. Re- 
lieved of the burden of routine computation, 
engineers can put their creative and profes- 
sional talents to greater use. Man-hours are 
more productive. Costs are lower. Above 
all, every Kellogg client is assured the opti- 
mum investment in his future plant. 

Now, complex problems that once took 
days can be completed in minutes, and a 
greater number of alternative designs may 
be evaluated in seeking the ultimate. For ex- 
ample, a Kellogg computer study of an exist- 


ing process examined 19 alternates and re- 
checked suggested modifications of each. 
All this ordinarily would have required hun- 
dreds of engineering man-hours over a peri- 
od of about two months. With the computer, 
only two hours of machine time and few 
engineering man-hours were required to de- 
termine the optimum design. 

Details on Kellogg’s approach to engi- 
neering problems with the computer 
are documented in the current computer 
Kelloggram, available on 
request. For an historical 
review of the company’s 
role in engineering and 
building oil refineries and 
chemical plants since 
1901, ask for copy of oil 
centennial Kelloggram. 


THE M.W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N.Y. 
A subsidiary of Pullman Incorporated 


KELLOBERAM 


Offices of Kellogg subsidiary companies 
are in Toronto, London, Paris, 
Rio de Janeiro, Caracas, Buenos Aires 


SECC EE EE ELS 
PEEEEEEEEEE 
HEU EEEEEEE 


¢ 





* “% 


w LOGig (PERCENTAGE ALDEHYDE UNCONVERTED ) 





ol |SOBUTYLENE CONVERSION 





ze 


70} 


310 330 
TEMPERATURE °F. 


290 


DEPENDENCE of diisobutylene conversion on temperature 


at a fixed CO pressure. Fig. 

various compositions can be produced 
by a self-contained process which be- 
gins by reforming natural gas with 
steam followed by the water-gas shift 
as shown by the above equations. 
This product is passed through an ab- 
sorption step to remove carbon dioxide 
and produce pure hydrogen for the 
aldehyde hydrogenation. The carbon 
dioxide is released and sent to a 
separate reforming operation with 
methane and steam. 


CO, + xH,O + (1 + x) CH, 
= (2+ x) CO + (2 + 3x) He 


By proper adjustment of the amount 
of steam and methane, it is easily 
possible to produce synthesis gas hav- 
ing desired H,/CO ratios between 3: 1 
and 1:1. Unless an outside source 
of carbon dioxide is utilized, the com- 
bined balance of hydrogen and car- 
bon monoxide production is always 
3/1 for both the hydrogen and syn- 
thesis-gas producing steps. Therefore, 
twice as much hydrogen is produced 
as is theoretically required for the 
aldehyde hydrogenation. This is not 
excessive in an alcohol plant, but in 
an Oxo plant which is constructed 
for conversion of the aldehyde to a 
product not requiring hydrogenation, 
carbon dioxide should be produced in 
some other way as, for example, by 
recovery from flue gas. 


B. Oxo catalyst . . . Both cobalt and 
iron have been reported as Oxo cat- 
alyst precursors but cobalt is more 
effective. The catalyst is formed from 
cobalt under the usual Oxo condi- 
tions, and the cobalt may be intro- 
duced in a variety of forms. The 
process originally employed the metal 
itself in a finely divided or dispersed 
condition, but recently there is in- 
creasing reference to the use of cobalt 
salts (such as the naphthenate) and 
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dicobalt octacarbonyl. If this latter 
material is used, the induction period 
which normally occurs when other 
cobalt-containing materials are added, 
and which has been interpreted as the 
time required for catalyst formation, 
is absent. Dicobalt octacarbonyl may, 
therefore, be the actual catalyst. An- 
other possibility is cobalt hydrocar- 
bony! which can be formed from dico- 
balt octacarbonyl under oxonation 
conditions. It seems certain that the 
catalyst is a carbonyl or hydrocar- 
bony! of cobalt, and it is generally be- 
lieved to be a homogeneous catalyst 
although metallic cobalt is always 
present to some extent. 

Although the Oxo catalyst is not 
poisoned by the presence of sulfur, 
elimination of sulfur will improve 
product quality. Some contaminants 
are serious. These are mainly easily 
polymerizable diolefins and some 
other multiple unsaturated materials. 
Such materials must either be re- 
moved or compensated for by the 
presence of higher than usual catalyst 
concentrations since they inhibit the 
reaction. A wide variety of methods 
have been proposed for their removal. 
C. Oxo reaction conditions . . . There 


TABLE 3—OXO REACTION CONDI- 
TIONS FOR HEPTENE OXONATION 


Catalyst, wt. % cobalt naphthenate yo 
Temperature, °F. 349 
Pressure, psig. 3000 
H2/CO ratio: 

Fresh synthesis gas 1.1/1 
Olefin conversion, % 81 
Decobalting: 

Pressure, psig. 95 
Temperature, °F. 308 
Soluble cobalt, wt. %: 
Before decobalter 
After decobalter 

Hydrogenation: 

Temperature, °F. 393 

Pressure, psig. 2900 
Product, wt. % output on olefin: 

Isooctyl alcohol 

Bottoms 


0.081 
0.001 


74.6 
26.8 


HYDROGENATION of Oxo aldehydes. 


Fig. 2. 


is a wide variation in the oxonation 
rates of various pure olefins under a 
given set of conditions. Adequate 
data have been published as to the 
reaction rates of olefins typical of 
most of the structures which are en- 
countered. With straight-chain termi- 
nal olefins such as propylene or bu- 
tene-1, the reaction is very fast. The 
heavier refinery stocks prepared by 
olefin polymerization, such as hep- 
tene and propylene polymers, consist 
mainly of branched-chain internal ole- 
fins and the rates are only 5 to 10% 
as fast. Higher temperatures are used 
with the more unreactive olefins and 
this results in an increase in the 
amount of hydrogenation of aldehyde 
to alcohol, a side reaction which al- 
ways occurs to some extent, as well 
as in the conversion of aldehyde to 
higher-boiling products. If the de- 
sired product is an aldehyde which 
is to be converted to a product other 
than alcohol (acids, amines, etc.), it 
is necessary to Operate at temperatures 
which are as low as can be tolerated 
from a rate standpoint, in order that 
maximum yields of aldehyde can be 
recovered. Reaction conditions shown 
in Table 3 are typical of those used 
in processing heptenes for isooctyl 
alcohol production. 

For a given partial pressure of car- 
bon monoxide, there is a correspond- 
ing temperature which must be main- 
tained for optimum conversion. If 
the carbon monoxide partial pressure 
is too low at a given temperature, the 
catalyst decomposes to yield cobalt 
metal and the reaction slows down. 
This is illustrated by Fig. 1, which 
shows, at a single carbon monoxide 
partial pressure, the normal increase 
in rate with temperature and also the 
decrease in rate occurring in di-iso- 
butylene oxonation if the temperature 
is raised above a critical point. Use 
of a partial pressure of carbon mon- 
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HESS TRADING AND TRANSPORT UNIT 


COMPLETED IN SEVEN MONTHS 
FROM START OF ENGINEERING 


A crude distillation unit and a com- 
plete utility system—the basis of a 
new refinery—has been designed, en- 
gineered and constructed by Lummus 
for Hess Trading and Transport, Inc., 
Port Reading, New Jersey, in exactly 
seven months. 

Engineering was begun on April 1, 
1958 and on November 1, 1958 the re- 
finery was ready for operation. 
after crude was 


Twenty-one days 


& 


ENGINEERS AND CONSTRUCTORS FOR 


385 MADISON AVENUE, NEW YORK 17. N. Y. 


WASHINGTON. ©. Cc 


charged, the performance tests for 
the unit were successfully completed 
and the unit has been operating at 
capacity on various charge stocks. 

Lummus designed the unit to as- 
sure a general-purpose refinery which 
is capable of processing various types 
of crude. 

In addition to the crude distillation 
unit, the off-site facilities include: a 
complete electrical system, a water 
cooling and circulation system, steam 


MONTREAL 


LONDON 


generation equipment, waste water 
system, TEL blending and dyeing sys- 
tem, instrument air, plant air, fuel 
gas, and fuel oil systems. All were de- 
signed by Lummus to allow for future 
expansion. 

For design, engineering and con- 
struction of refineries anywhere in 
the world—Lummus’ over fifty years 
of world-wide experience on over 800 
plants for the process industries is at 
your disposal. 


INDUSTRY THROUGHOUT THE WORLD 


PARIS THE HAGUE MARACAIBO 





REPORT: World 
Petroleum Congress 





oxide in excess of that required to 
stabilize the catalyst would appear to 
be a logical means of avoiding this 
difficulty, but this too has been found 
to decrease the oxonation rate. 

An increase in the partial pressure 
of hydrogen in the reactor results in 
an increased oxonation rate. This ef- 
fect has been adequately demonstrated. 
A plausible argument has been pre- 
sented to show that the maximum 
possible increase in rate over that 
obtained with H,/CO ratios of 1:1 
is about sixfold, but this would re- 
quire very high ratios of the order of 
50:1. Since the optimum carbon 
monoxide partial pressure is invariant 
at a given temperature, very high 
total pressures would be required to 
utilize this effect completely. 


D. Cobalt removal . . . The cobalt 
carbonyls formed in the reactor are 
soluble in the reactants and are there- 
fore present in the Oxo product. In 
addition to cobalt, a somewhat lesser 
quantity of soluble iron is also present. 
This is presumably iron carbonyl re- 
sulting from a slight reaction of car- 
bon monoxide with the reactor walls. 
Further processing of the Oxo product 
must be preceded by removal of the 
metals 

This can be accomplished by three 
different methods. Inasmuch as car- 
bonyls are thermally unstable, simply 
heating the product in the absence of 
carbon monoxide effects precipitation 
of the metals. This heating can be 
done by direct contact with steam, 
or hot water, or by means of indirect 
heating. In addition to precipitated 
metals, water-soluble cobalt com- 
pounds are also present. These 
removed easily by water extraction. 
Heating at 150° C. has been reported 
to result in about 99% removal of 
cobalt This can be increased to 
greater than 99.9% removal at 175 
C., while iron, which is more diffi- 
cult to remove, can be reduced by 
90% or more at the higher tempera- 
ture. 

A second method involves extrac- 
tion with dilute acids. Formic and 
acetic acids are mentioned frequently. 
This is a very effective method of de- 
cobalting. Cobalt is converted to the 
corresponding water-soluble salt and 
may be recovered by concentrating 
the aqueous extracts. This is an im- 
portant factor. Based on the amount 
of cobalt naphthenate shown in Table 
3, the cost of cobalt is substantial, 
amounting to something of the order 
of one cent per pound of alcohol 
product on a once-through basis. 
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A third method of removal is as 
an insoluble salt. Examples include 
the use of oxalic acid to form an in- 
soluble salt, which can be recycled, 
and the use of ion exchange resins. 
The latter are generally proposed for 
a final cleanup operation. 

There are a number of operational 
problems in connection with demetal- 
izing which derive from the tendency 
of the carbonyls to decompose in such 
a way that plating occurs, and these 
are important in deciding on the 
method to be used. 


E. Aldehyde hydrogenation . . . Most 
current commercial operations involve 
the hydrogenation of the demetalized 
Oxo product to produce a crude alco- 
hol product from which a pure alcohol 
product is distilled. The hydrogena- 
tion step is a conventional operation. 
In the case of high-molecular-weight 
products, a special problem may oc- 
cur resulting from the fact that these 
Oxo products contain a large number 
of isomers. An overlap in the boiling 
range of alcohol products and alde- 
hyde intermediates may make it im- 
possible to remove unconverted alde- 
hydes from the alcohol by distilla- 
tion. This occurs in the production 
of tridecyl alcohol from tetrapropyl- 
ene. It does not occur, as far as we 
know, in other commercial operations, 
although separation of aldehydes from 
alcohols is rendered difficult by the 
fact that the boiling ranges tend to 
be rather close together. 

Complete removal of aldehyde by 
hydrogenation is impractical, as il- 
lustrated by Fig. 2. The hydrogena- 
tion is quite rapid at first, but tends 
to decrease rapidly at low aldehyde 
levels, possibly due in part to regen- 
eration of aldehydes from acetals or 
other aldehyde condensation products 
formed earlier in the reaction. 

Fortunately, this is not an insur- 
mountable difficulty, since by means 
of hydrogenation and distillation com- 
bined, products can be produced con- 
taining quite low concentrations of 
aldehyde. 


Byproducts of the Oxo Reaction 


Aside from the unreacted olefin 
product, which is a concentrate of the 
most highly branched olefins in the 
charge, the byproducts of the Oxo 
reaction are heavier materials which 
appear mainly to be derived from the 
further reaction of the aldehyde prod- 
ucts. The “bottoms” product from 
heptene oxonation, following hydro- 
genation, has the analysis shown in 
Table 5. It is of interest that about 
one-half of the products are obviously 
derived by an aldol reaction. The 
other half is formed equally by acetal 
formation, by oxidation-reduction to 


form an ester, and by uncertain routes. 


No. carbon 

atoms Compound 

16 Isohexadecy! aldehyde 
Isohexadecy! alcohol 
Isooctyl isooctanoate 
Diisooctyl ether 
Isooctyl hemiacetal 
Isooctyl aldol 
Ketoaldehyde (from aldol) 
Glycol (from aldol) 2 
Isohexadecanoic acid 0.4 
Isotetracosyl aldehyde 0.9 
Ester 11.4 
Diether (not acetal) 5.6 
Residue 2 


The evidence for oxidation-reduc- 
tion is interesting. This consists not 
only of the formation of esters, but 
also the formation of ketoaldehydes 
(presumably by oxidation of an aldol) 
and acids. Similar oxidation reduction 
has been reported when certain alco- 
hols, such as isopropyl alcohol, are 
added during the Oxo reaction, re- 
sulting in acetone and the Oxo alco- 
hol. It is of interest that no C,, ke- 
tones or alcohols were found. These 
would be formed by the reaction 
of two moles of olefin with carbon 
monoxide and hydrogen, and it was 
from this reaction that the Oxo re- 
action derived its name. 

A recent publication points out a 
practical difficulty in Oxo operations 
which does not appear to be ex- 
plained by any of the mechanisms 
which have been proposed. Under 
optimum conditions, one appears to 
be working with a catalyst which is 
more closely related to cobalt than 
the mechanisms show. Metallic cobalt 
is almost invariably present in an 
Oxo product, and metal plating or 
deposition of cobalt on the reactor 
wall occurs if conditions are not close- 
ly controlled. Additional work is 
probably needed to establish a com- 
pletely satisfactory mechanism. 
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Future Growth 


Looking to the future, it seems 


reasonable to assume that the Oxo 
process will continue to be an im- 
portant and growing means of con- 
verting olefins to aldehydes. While 
solvent and plasticizer alcohols have 
been the principal end products man- 
ufactured on a large scale, much work 
has been done and will continue to be 
done to find new and more rapidly 
expanding derivatives of the primary 
aldehyde products. For example, al- 
cohol for use in the detergent field 
continues to have pro.nise, and it is 
expected that additional Oxo deriva- 
tives, such as acids, amines, polyols, 
and others, will appear in increasing 
numbers, thus contributing to the con- 
tinued growth of the Oxo process. 
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MACHINES THAT MEAN BUSINESS 


Scores of fine craftsmen —and their machines —are constantly in evidence in the field. 
Many of these men and their giant, complex, automatic cutting, boring and milling tools 

make their headquarters in the Houston plant of the Oil Center Tool Company. And their 

skill leaves an indelible imprint on every piece of O-C-T equipment. It is an imprint of quality. 
Craftsmen and machine tools team up 


with our research and design engineers to 

produce wellhead components that are pre- 

cision manufactured. And these components oe ae 
are in turn precision installed by highly 

qualified forces in the field. 


Progress became a daily practice at OIL CENTER TOOL ¢€O. 
O-C-T because of the skill of many—includ- 

ing many men and their machines. And these 
machines are the most modern, the most 
efficient that are available 


UBSIDIARY OF FOOD MACHINERY AND CHEMICAL ORPORATION 


Address Export Inquiries for All Countries to 
P. O. Box 3091, Houston, Texas. 
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Success from 

5,000 to 

16,000 ft. with 

Unaflo Oil-Well Cement 


At any depth, the retarded set of 
Unaflo oil-well cement slurries sus- 
tain high initial fluidity. It allows 
proper placement and provides an 
added margin of safety for delays or 
emergencies. 


Compatible with lightweight addi- 
tives, Unaflo cement makes slurries 
of varying weight which pump easily 
and remain fluid under a range of . » 
bore and temperature conditions. —T 


; : DRILLING DATA 
For cementing or re-cementing, for : Job: Cameron Parish, Louisiana—Tide ment (520 sacks) used with Stratacrete 


water Oil Company 6 (520 cu. ft.) plus 4% Gel by wt. of 


plug-backs or squeezes, at varying wth ay lle cpg Panny By he i 
Drilling Contractor: Clegg and Hunt, bottom. Schlumberger temp. 184° F 
depths and pressures, Unaflo cement Houston, Texas at 12,000’ for est. static temo. 217° F 


provides the workable slurry — one Job = 15,016’ of 13%” casing suc- job +3—81” hole drilled below 956” 


cessfully cemented in 181 hole with asing; 4,131’ 7” liner cemented at 


that pumps easily, sets hard. For it. wt. composition: 2,500 sacks Una- 15.996’ with 625 sacks neat Unaflo ce- 


flo, 2,500 cu. ft. Stratacrete 6 plus ment, Mixing and pumping time, 1 hr 


more information, write Universal 4% Gel by wt. of the cement. Slurry 15 min. Drilling mud wt. 16 Ib./gal 
mixed at 12.5 ib./gal. Mud wt. 9.7 Ib Schiumberger temp. (at 15,500’) 255 


Atlas, 100 Park Avenue, New York 17, gal. BHT 155° F. static F.; est. static BHT 293% F 
N Y Job =2— 95%” casing was set in a Job +4 ~—Top of liner Squeezed using 
o Ve as 2 a“ 

244” hole at 12,004’. Drilling mud in 235 sacks neat Unaflo cement under 
well had wt. of 13.6 Ib./gal.; viscosity max. pump pressure 2,200 ps 15 
of 51; water loss 2.1 Unafio ce sacks reversed out of we 

OFFICES: Albany « Birmingham - Boston - Chicago 

Dayton Kansas City Milwaukee Minneapolis 

New York - Philadelphia: Pittsburgh - St. Louis -Waco 


Universal Atlas Cement 
Division of 
United States Steel 





> >» » New Equipment Section 


This week's SHOWCASE features .. . 


Turbine meter-control equipment 


.and readout equipment is now 
available for the Potter turbine me- 
ter to allow the meter to be used 
where remote control or reading, or 
telemetering is desired for handling 
petroleum in production, refining, 
pipelining, or terminal installations. 
The turbine rotor of the meter gen- 
erates an electrical output directly 
proportional to flow rate. This cur- 
rent is transmitted to the readout 
equipment. The meter comes in ca- 
pacities from 0.0 to 40,000 g.p.m. 


Strainer with revolving shoe 


...to clean the inside of the filter 
element and remove accumulated and 
imbedded solids is now being pro- 
duced. It is designed for use in prod- 
ucts-transmission systems, salt-water 
disposal and waterflood projects, fresh- 
water systems, and other operations 
where entrained solids must be re- 
moved from liquids. 

The cleaning force is created when 


with a virtually unlimited operating 
pressure and a temperature range 
from considerably below zero up to 
1,500° F. 

The electronic readout equipment is 
equipped for transducing signals to 
any type of solenoid valve or other 
accessory items that might be involved 
in an automated system. It registers 
and records gallonage. Contact Manu- 
facturer: Bowser, Inc., 1302 East 
Creighton, Fort Wayne, Ind., for de- 
tails on equipment for Potter meter. 


the cleaning discharge line on the 
strainer is opened to atmospheric pres- 
sure. This causes a pressure drop 
across the cleaning shoe. 

Cleaning cycles are initiated by the 
pressure differential between the inlet 
and outlet of the strainer. When the 
filter element is plugged enough to 
create the preset operating differential, 
a pressure switch is activated. 

This starts an electric motor that 
drives the cleaning shoe. At the same 


send his SHOWCase Coupon 


to the Manufacturer of the item in which you are interested. See name, address, and 
equipment name and/or model, in bold-face type at end of description. 


NAME AND/OR MODEL NUMBER... 


~OUL ane GAS 


NAME 
COMPANY... 
ADDRESS 
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Described in JOURNAL '*“° of 


- time, it opens a valve on the clean- 


ing discharge line. As the cleaning 
shoe revolves inside the filter ele- 
ment, the accumulated solids are re- 
moved. They pass through openings 
in the shoe into a separate automatic 
recovery system. The solids are re- 
tained there while the fluid is re- 
filtered and returned to the main 
stream. 

The Rota-vac strainer comes in sizes 
from 4 to 10 in. in ASA Series 150, 
300, and 600 Ib. It is designed and 
manufactured in accordance’ with 
ASA specifications or to the ASME 
Code for Unfired Pressure Vessels. 
Contact Manufacturer: Maintenance 
Equipment Co., P. O. Box 2233, 
Houston 1, for details on Rota-vac 
strainer. 


Chemical-solution feed pump 
... features a hydraulically balanced 
Teflon slack diaphragm which is not 
connected to the plunger. The pump 
operates at 70 strokes per minute. It 
can be manually adjusted during oper- 
ation, or while shut down. 

It has a capacity of 65 gal. a day, 
an operating pressure up to 125 psi., 
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Flow line or pipe line use. . . vertical or horizontal... 
no extra fittings for installing .. . full opening for flow of 
fluid or cleaning mechanism .. . easy to inspect, repair or 
replace parts .. . self cleaning .. . dependable . . . fully 
guaranteed 
WRITE FOR CATALOG 58 
or ask for your copy at your favorite supply store 








CATAWISSA VALVE & FITTINGS COMPANY 


CATAWISSA + PENNSYLVANIA 


Which gas scrubber costs less? 


Isn’t it obvious that the smaller unit on the 
right costs far less to fabricate or to buy? Yes, 
you get more for your gas scrubbing dollar 
with Hi-eF Purifiers, scrubbers, separators and 
mist extractors. Analyzed in terms of efficiency 


they outstrip any unit, yet are '4 the size of 


most. For complete details, write for Bulletin 
803. 
THE V. D. ANDERSON COMPANY 


IN REFINERY division of International Basic Economy Corporation 
CATALOG 1977 West 96th Street + Cleveland 2, Ohie 


PURIFIERS... SEPARATORS... SCRUBBERS 
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and a maximum continuous tempera- 
ture rating of 100° F. The feed pump 
will handle alum, acids, hypochlorites, 


| polyphosphates, soda ash, florides, 
| and similar materials. Contact Manu- 
facturer: Fischer & Porter Co., 28 


| 





Jacksonville Road, Hatboro, Pa., for 
details on chemical- solution feed 


pump. 
- 


Retrievable packer 


| with wide uses 


in primary and secondary 
recovery for treating, testing, 
and single or dual comple- 
tions for production or injec- 
tion is now available. The 
packer can be used for dual- 
zone production or injection 
wells, with the positioning of 
the packer being determined 
by the existing pressure dif- 
ferential. 

The Type DWK packer is 
only 40 in. long and con- 
structed of drillable metals 
It has a left-hand-thread safe- 
ty joint on top. 

Design features include 
two sets of cast-iron slips and 
two packing elements. These 
allow the packer to be set in 
either compression or tension. 

| Heavy drag springs keep the 
packer from turning in the pipe. 
After the packer is rotated out of 
the locking T-slot, it can be set in 
tension for treating, or it can be set 
in compression for testing, by simply 
lowering or raising the tubing a few 
feet. A zone above the packer can 
be treated with the tool in compres- 
sion. A circulating valve is available 
for running immediately above the top 
rubber element. Contact Manufac- 
turer: Arrow Oil Tools, P. O. Box 
8612, Tulsa, for details on DWK 
packer. 


Multiple-stage tubing swab 


.has been developed that makes 
possible the swabbing of wells with 


| tapered tubing strings from top to 
| bottom. The swab consists of three 
| mandrel sections of one-piece con- 
| struction. The upper mandrel section 


is the sinker bar. A latching nose guide 
on the top swab holds the two swabs 
together until the cross-over swage 


is reached. It then trips, releasing 


the lower swab. 

Tests with the swab indicate that it 
provides a new method for swabbing 
a tapered string of pipe that is both 
simple and efficient and one that 
makes the use of additional pipe or 


| trips unnecessary. Contact Manufac- 
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,... the new 
dimension 
in system 
communications 


remote control and digita! transmission 
to any communication circuit 





Lenkurt Type 23A Datatel telegraph carrier 
equipment offers a fully transistorized fre- 
quency shift system capable of great flexibil- 
ity with minimum maintenance. It is designed 
to operate over voice-frequency circuits, 
whether physical, carrier-derived or radio. 


Because of its unusual versatility, the 23A 
can be used initially for carrier telegraph up 
to 100 wom—used now or later for automation. 





Lenkurt Type 23A Datate/ el 
16-Channel Terminal ore? ie Provisions are made for the simultaneous 


operation of 18 channels on a 4-wire circuit, 
or 9 channels on a 2-wire circuit. Eight addi- 
tional 4-wire channels or four 2-wire chan- 
nels are provided above the v-f range, between 

ke 3550 and 5050 cps. 

datatel_ AE-Lenkurt is equipped to handle all your 
communication needs — from planning and 
installation to equipment and supplies. There’s 
never need to look elsewhere. 


For full information on Lenkurt Datatel and 
companion equipment, as well as AE tele- 
ALL YOUR phone equipment and supplies, call your 


COMMUNICATIONS NEEDS Automatic Electric representative, or mail 
coupon today. 

FROM ONE DEPENDABLE 

SOURCE 


Director, Petroleum Sales 

Automatic Electric Sales Corporation 

Northlake, Illinois 

Please send me literature on: 

() Lenkurt Datatel [) Lenkurt Carrier 

(0 Lenkurt Microtel 1) AE Telephone Equipment 
(0 Lenkurt Supervisory and Control Equipment 


AUTOMATIC ELECTRIC 
GENERAL TELEPHONE & ELECTRONICS 


OE 








a 


ei nimmantntinicie 





Address 


In Canada: Automatic Electric Sales (Canada) Ltd., 
185 Bartley Dr., Toronto 16, Ont. 
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W, Drop Forged from 
SV Solid Billets... 


FORGED STEEL FITTING 


ee 


Heat ... pressure ... turbulence . . . oxidation . . . vibration . . . reduction 
. shock. For critical installation problems like these, get maximum pro- 
tection with W-S Carbon, Stainless and Alloy Steel Fittings. 


¢ Drop forged to produce exceptionally high tensile and impact strength. 
« Long accurate threads, in perfect alignment, for ease of installation. 
¢ Heavy uniform fitting wall thickness—an important safety factor. 


¢« Accurate machining to fit tight. 


For your next order, call your nearby W-S Distributor. You’ll find him 
ready with comprehensive stocks of the complete line of W-S high-quality 
fittings. Forge & Fittings Division, H. K. Porter Company, Inc., Box 95, 
Roselle, New Jersey. 


FORGE AND FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


Divisions: Connors Steel, Deita-Star Electric, Disston, Forge & Fittings, Leschen Wire Rope, 
Mouldings, National Electric, Refractories, Riverside-Alioy Metal, Thermoid, Vulcan-Kidd Steel, 
H. K. Porter Company (Canada) Ltd 
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turer: Oil States Rubber Co., P. O. 
Drawer 152, Arlington, Tex., for de- 
tails on multiple stage swab. 

o 


Oil controller for engines 

. has just been announced that pro- 
tects unattended engines by adding 
oil, as required, maintaining the cor- 
rect crankcase oil level automatically. 
Tests have shown that the controller 
| can reduce oil consumption and en- 
io repairs and permit longer un- 
attended runs 





The control head uses a float-con- 
| trolled 
| crankcase as required. It has a built- 
| in low-oil safety switch, visual crank- 
| 
' 
} 
| 


that feeds oil into the 


valve 


case oil-level gage, and visual inlet- 
oil screen-condition indicator 
The control head for single-cylinder 
engines bolts directly to the engine in 
| place of the oil gage Control 
for multicylinder engines mount on a 
bracket and are hose-connected to the 
engine. The reserve oil supply is car- 
ried in a separate tank which is hose- 
connected to the control head. Con- 
tact Manufacturer: Kenco Engineer- 
| ing Co., P. O. Box 7102, Tulsa, for 
| details on oil controller for engines. 


units 


meal 


Safety cap weighs 
less than 8 oz. 

.. and it’s designed for head protec- 
tion in a wide range of light and 
medium industrial applications. The 
cap is made of contoured polyethylene 
with a shock-absorbing acetate head- 
band adjustable to fit all sizes, and a 
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plastic foam cushion on the inside of 
the crown. 

The peaked cap allows for easier 
access to cramped locations. It’s avail- 
able in a full range of colors. Impact 
resistance is in excess of 20 ft.-lb., 
the maker reports. Winter liners are 
also available. Contact Manufacturer: 
GenTex Corp., 450 Seventh Avenue, 
New York City 1, for details on safety 
cap. 

o 


Lightweight aluminum- 


case meter 

... features self-lubricating porous- 
bronze bushings, leakproof grommet- 
type seals, vented-plastic index box, 
molded Duramic diaphragms, and re- 
inforced flag rods. 

According to the maker, the AGA 
Class 175 meter reduces costs for 
shipping, handling, and setting, and 
the one-piece die-cast aluminum-alloy 
body provides exceptional resistance 
to impact damage. Contact Manufac- 
turer: American Meter Co., Adver- 
tising Dept., 920 Payne Avenue, Erie, 
Pa., for details on AL-175 aluminum- 
case meter. 


Automatic well tester 

... designed specifically for field use 
has been developed. It can perform 
a variety of useful functions. You can 
use it to sequence the switching of 
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wells from production to the test man- 
ifold at preset adjustable times up 
to 30 hours. 

The instrument identifies the well 
on test and signals the recorder the 
well number and length of tests. Se- 
lection switches on each well allow 
wells to be skipped, operated manu- 
ally, or placed in automatic sequence. 

A fail-safe alarm circuit is part of 
the tester. It suspends tests until 
abnormal conditions are cleared. A 
cut-out switch is also provided so you 
can bypass the alarm. 

Several optional features are avail- 
able. They include variable sequence 
selection, time delay for purging be- 


tween tests, and multiple test-time 
periods. 

Data is recorded on a strip chart 
or on remote readout equipment. 
Power required is 200 watts, 60 c.p.s., 
110 volt, a.c. 

The unit mounts in a weatherproof 
electric controller cabinet for outside 
installation. For inside installation, it 
can be obtained in a 19-in. relay rack. 
The basic unit is expandable to handle 
from 5 to 40 wells and to include a 
printer or remote readout instrument. 
Contact Manufacturer: General Con- 
trols Co., 801 Allen Avenue, Glen- 
dale, Calif., for details on automatic 
well tester. 








COMPLETE 
NG AND CONSULTING SERVICES 


FOR The Oil, Gas and 
Products Pipe Line 
Industry 


¢ Economic Studies 

¢ Financial Planning 

« Engineering, Design 
and Supervision of 
Construction 

¢ Management of 
Operations 


PIPE LINE TECHNOLOGISTS, INC. 


CRUDE OiL * NATURAL GAS * PRODUCTS PIPE LINES 
Home Office: 
3431 West Alabama * P. O. Box 22146 * Houston 27, Texas 
Phone JAckson 6-3221 
Branch Offices: 
New York City: 80 Broad Street, Phone Digby 4-1949 
Canada: 209 Royalite Building, Calgary, Alberta 
Phone AMherst 6-6809 
Venezuela: Apartado 21, Maracaibo, Phone 7-9412 





Great things are happening 
in AutroniC® Control 


TOUGH PROBLEMS 
ARE NO PROBLEM 


FOR THIS FOOLPROOF, 
FOUL-PROOF 
PRESSURE TRANSMITTER 


Here is a primary sensing element 
for those tough jobs you'd like to for- 
get. Mounted right on the process 
pipeline or tank, the Swartwout Flush 
Diaphragm Pressure Transmitter will 
effortlessly measure pressure or liquid 
level of polymers, slurries, asphalts, 
viscous fluids, molten metals and other 
difficult media. No stagnant pressure 
lines, no steam jacketing necessary 
‘ the stainless steel transmitter dia- 
phragm fits flush with the inside of 
the vessel 

A friction-free linkage multiplies 
diaphragm motion and actuates the 
core of a differential transformer to 
produce a 0-0.5V AC signal for any 
Swartwout AutroniC indicator, record- 
er or controller. Sensitivity is better 
than 0.005%, reproducibility 0.1%, 
accuracy 1.0% 

The Flush Diaphragm Pressure 
Transmitter is just one unit in the 
constantly-growing AutroniC family 
of electronic instrumentation ... a 
family that includes all necessary 
components for complete electronic 
control of any process parameter. 

For details on the Flush Diaphragm 
Pressure Transmitter, request Bulletins 
A-713 and A-718. The Swartwout Co., 
18511 Euclid Ave., Cleveland 12, Ohio, 


SWA RRWOoOUT 


- world leader in electronic 


process instrumentation 
S.artese 


212 








| switch 


| and a sequence restart timer. 


IN. YY. 


All-solids plastic 
lining for pipe 


.that uses no solvents has been 


developed to combat corrosion inside 


of pipe and related equipment. The 
lining is a combination of four resins. 
It promises extreme lining density and 
complete absence of holidays in the 
finished surface. 

The coating is applied by depositing 
the plastic in the pipe and then spin- 


ning the pipe at high speed. The | 


centrifugal force exerted by the spin- 
ning of the pipe assures a dense and 
uniform thickness of the lining in- 
side the pipe, eliminating pinholes 
in the finished coating. Contact man- 
ufacturer: Tube Process Corp., 6900 
Old Katy Road, Houston, for details 
on plastic pipe lining. 





L 
Oil-well-pump controller 


now on the market has a wide 


enclosure, separate operator’s access 


| door, and a fully gasketed upper com- 


partment. It is available in NEMA 
sizes 0-4 for control of oil-field mo- 


| tors in sizes up to 100 hp. 


An advantage of the wide enclosure 
is that it gives plenty of room for 
wiring and maintenance. Extra space 
is provided for easy installation of 
such components as a restart timer, 
test-terminal block, and surge Capaci- 
tor 

To prevent unauthorized operation 
of the unit, the maker has located 
the timer, selector switch, and safety 
mechanism within an outer 
protective door. No live electrical 
parts are exposed in the controller. 
For convenience in connecting the 


| ground system to the controller, a 


grounding stud is mounted on the 
outside surface 

he timer serves as a program timer 
Pump- 
ing can be programed over a 24-hour 
period, and in intervals as short as 
15 minutes. Contact Manufacturer: 
General Electric Co., Schenectady 5, 
for details on oil-well pump 
controller. 


8 Sete 
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BALL BEARING MOTORS 








© VERMIN PROOF 
© DRIP PROOF 

@ CORROSION RESISTANT 4 
© MOISTURE PROOF 

@ FORCED AIR COOLED 


i | 
is all ll aatide are com- 
bined in Fieldmaster Ball Bearing 
Motors to make them the leading 
power units in the oil country. Na- 
turally there’s a type and H.P. espe- 
cially suited to fit your specific re- 
quirements. 


Contact us for complete information 
on any motor requirement. 


BETHLEHEM 
STEEL COMPANY 
SUPPLY DIVISION 


TULSA, OKLAHOMA 


Manufactured by 


VALLEY ELECTRIC CORP. 
ST. LOUIS 8, MISSOURI 
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Temperature Regulation 
with Corrective Action 
within Ao of a degree 


A friction-free bellows seals off the valve stem on the new 
American Temperature Regulator. Result: no stem binding to 
retard valve action, fastest possible temperature response. 


The bellows seal makes practical a friction-free, nonleaking 
packless valve that needs no lubrication. This innovation plus 
an extra-long, preflexed adjusting spring marks the new Ameri- 
can Temperature Regulator as the fastest acting, most stable 
Only the American Tempera- available. Corrective action starts at less than io degree change 
a ee ee at the bulb. And the adjusting spring allows unusual latitude in 


nates the usual packing temperature settings. 
gland and lubricators 3 


Compact design permits installation in “tight” locations. The 
dial thermometer on the indicating-type regulator can be posi- 
tioned for easiest reading regardless of piping arrangements. 
Standardized parts and unitized assembly mean low initial cost. 
Maximum feasible use of stainless steel and a minimum number 
of components eliminate maintenance problems. 

Get the best in economy, accurate temperature regulation, and 
dependability. Choose American Temperature Regulators. Sizes: 
%2" to 1%". Temperature Ranges: As low as minus 15°F. to 
50°F.—as high as 240F°. to 350°F. Valve: Bronze body, stain- 
less steel seat and disc. Ask for Bulletin 114A. 


Phone your industrial supply distributor for counsel, service and 
prompt delivery from his local sto« ks. 


MAXWELL AMERICAN TEMPERATURE REGULATORS 


oe | A product of 
Wie =MANNING, MAXWELL & MOORE, INC. 


TRADE MARK : ; , ’ 
Consolidated Ashcroft Hancock Division «+ Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


y 


NI SUOOW 9 


MANNING 
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Dresser® 
n a 
Coupit oil Repeater Operation in 


= Mobile Services 

... brochure describes the function of 
a repeater unit for extending com- 
munications range from the base sta- 
tion to mobile. It includes a descrip- 
tion of the unit’s use as a mobile re- 
on | lay for extended car-to-car communi- 
production cations together with the unit's appli- 
‘ , ; cation as a combination base-repeater 
tanks : ; > f | and mobile-relay unit. Contact Man- 
7 ufacturer: Kaar Engineering Corp., 
2995 Middlefield Road, Palo Alto, 
Calif., for Repeater Operation in the 

Mobile Services brochure. 


New Literature 





Multiconductor 


extension cable 

. called Thermo - Cable —a_poly- 
vinyl-insulated type for installing 6 to 
56 pairs of thermocouple leads at one 
time—is described and illustrated in 

| Catalog 33. 

The four-page literature reports 
that the cable can be used wherever 
thermocouple extension wires must be 
run from several measuring points to 

t indicators, recorders, or controllers. 
on | The catalog contains information on 
booster } | cable construction, ISA color coding, 
pumps | and calibration symbols, applications, 
and advantages. Specifications are 

listed in chart form. 

The catalog also includes resist- 
ance tables for pyrometer wires and 
an electrical-properties chart of ther- 
mocouple-conductor materials. Con- 
tact Manufacturer: Thermo Electric 
Co., Inc., Saddle Brook, N. J., for 
Catalog 33. 


safe, permanent joints ! 


Dresser Couplings make safe, permanent ae with nd a | scribed in a new four-page bulletin 
simple hand wrench in two man-minutes per bolt. This is & | now available. The publication con- 
part of their economy .. . no specialized tools or labor. You tains full information on both Sched- 
save even more because the Dresser Coupling is used with | ule 80 and 40 equivalents of pipe, in- 
plain end pipe. The specially compounded Dresser Gaskets cluding data on wall thicknesses, pres- 
allow up to 4° pipe deflection at every joint, saving delays sures, weights, and alloys. Contact 
caused by misaligned pipe. Take-down ease and re-usability Manufacturer: Reynolds Metals Co., 
Dept., PRD-11, P. O. Box 2346, 
Richmond, Va., for Aluminum Heavy- 
End Pipe bulletin. 


Thick-jointed aluminum pipe 
. available in a complete range of 
Schedule 40 equivalent sizes is de- 


are tremendous assets in moving pipe, and in adding new 
pumps, valves, or branch and connecting lines. Send for 
Dresser Catalog No. 531... information and specifications 
on all Dresser Couplings, Fittings, and Pipe Repair Products. = : 
Critical flow-prover bulletin 

... provides full information on a 
® GET THEM FROM YOUR LOCAL OIL FIELD SUPPLY STORE new 1,000-psi. flow prover and its 

use in field testing positive-displace- 

Bradford, | ment meters with gas or air at operat- 
Pennsylvania D ee FS SoFR . . ing pressures of 15 psi. or more. 
on | Contact Manufacturer: American Me- 
New York —— | ter Co., 920 Payne Avenue, Erie, Pa., 


S. San Francisco . 
JRING ODiviStown 2 
Toronto & Calgary MANUFAC : for Bulletin 203.1. 
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Maintenance coating- "By 
systems comparison z 50 Use 
. chart compares 17 systems, show- \ 
ing strong and weak points of each. } 2 = 
Accurate resistance ratings are listed | 
for acid, alkali, solvent, water, weath- 
ering, flexibility, impact and abrasion, 
and temperature conditions. 
The chart includes compatibility 
over old paint, surface preparation 


and general comments. Use of this BY ONE one. | me 


chart will help avoid incorrect selec- . : 
tion of generic types while helping i 

you choose the most effective protec- ; IN ONE MINUTE! 
tion. Contact Manufacturer: Carbo- 
line Co., 32 Hanley Industrial Court, 
Brentwood 17, Mo., for Chart 5. 








New drilling-rig bulletin 

. details the Model T-45 rig, de- 
signed for a 4,500 to 7,500 ft. range. 
Sixteen-page Bulletin 504 shows ad- 
vances in design and construction that 
contribute to greater ease and ver- 
satility in operating a lightweight rig. 

Features listed for the 450 to 600 
hp. rig include air-control equipment, 
torque - converter - equipped engines, 
and provisions for trailer mounting. 
The bulletin also includes a perform- 
ance chart, possible drive groups, 
dimensional drawings, and specifica- 
tions. Contact Manufacturer: National 
Supply Co., Two Gateway Center, 
Pittsburgh 19, for Bulletin 504, 


Safety relief valves 
. for a wide range of power, proces- 
sing, and general industrial services 
are detailed in new available Catalog 
The 84-page literature offers 31 
pages of extensive engineering charts 
and data, together with valve-dis- 


charge capacity tables for liquids, air 
oy HAMER Usit/ & 

Contents include: gas, steam, and (BY/ (A 
water-flow capacity charts; tempera- 
ture, pressure, velocity, and discharge LINE BLIND VALVES 
conversion tables; liquid-content tables 
for horizontal and vertical round Hamer Line Blinds are unsurpassed for 
tanks at various bevels; and tables on HAMER PLUG VALVES positive action, easy operation, long-life 
capacity correction factors for liquids, service and lasting safety. One man can open 
vapors, gases, and superheated steam. - or blind a line in less than one minute, and 
Contact Manufacturer: Marine & In- Natendy me oh there is nothing like a solid plate for a 
dustrial Products Co., North Wales, | freeze. Perfect for S P 

PERMANENT LEAKPROOF SHUT-OFF, Bar 


Pa., for Catalog 88. hard-to-hold fluids. : Fs 
Simple plug or handwheel operation eliminates wedges, 
nal ‘ ° tack adjustment nut hammers, wrenches needed for spreading 
Chain-drive pumping Jacks eliminates sticking conventional flanges. Removes fire hazard 
which ae tu wie all-steel of sparking and stops damage to equipment. 
welded gear boxes and ball bearings 
throughout are described in a new . 
four-page bulletin. The units have posi- Write for FREE catalog 
tive oiling systems and chain drives 
have oil baths. The bulletin offers 
structure and reducer specifications WALVES INC. 
— ma and beam- P.O. Box 1851 
ac p CNé ° . = 2 
line drawing of the unit is in- 2919 Gardenia Ave., Long Beach 1, Calif. 
cluded. A separate price list comes Representatives throughout the World 
#59-2 
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pod BUENOS AiRES 


An International Insurance Service 


Marsh & McLennan’s international network of branch offices 
and correspondents offers professional insurance services 

to companies whose operations extend not only throughout 
the western hemisphere but into all parts of the world. 
These services include underwriting and engineering, 

loss adjusting and employee benefit programming. 
Representing our clients’ interests we turn to their advantage 
an intimacy with national laws, languages, customs and 
currencies, an immediate familiarity with economic 

and political environments. 

The proficiency and experience of this international 

Marsh & McLennan organization are available to you. 


MARSH & McLENNAN 


CORPORATE D 


Marsh & MCLennan, International 


Insurance Brokers 
CONSULTING ACTUARIES « AVERAGE ADJUSTERS 


Chicage New York San Francisco Minneapolis Detroit Los Angeles Beoston 
Pittsburgh Seattle St. Lous Indianapolis St. Paul Portland Buffalo Duluth 
Atlanta New Orleans Tulsa Milwaukee Phoenx Cleveland Norfolk Charleston 


Oakland Montreal Toronto Vancouver Calgary Havana Caracas London 


plus representatives in 16 other South American cities 





with the literature. Contact Manufac- 
turer: Thompson Bros. Mfg. & Sup- 
ply, P. O. Box 235, Wichita Falls, 
Tex., for Chain-Drive Pump Jacks 
bulletin. 


Microscope-accessories 


catalog 

... lists 32 pages of accessories that 
might be beneficial to the user of an 
electron microscope, or one who is 
concerned in the field of electron 
microscopy. The handy 4 by 9-in 
publication contains photos of each 
item, along with applications, sizes, 
advantages, and prices. Contact Man- 
ufacturer: Ernest F. Fullam, Inc., 
P. O. Box 444, Schenectady, N. Y., 
for Accessories for Microscopy cat- 
alog. 


Files, rasps, and saws 

...are fully described with illustra- 
tions in a 16-page catalog. Dimen- 
sional tables are given for the maker's 
complete line of files and rasps. Also 
featured in the catalog are saw blades 
and circular-saw bands. Contact Man- 
ufacturer: English Steel Tool Corp., 
Ltd., River Don Works, Sheffield 9, 
England, for file, rasp, and saw cat- 
along. 


Water-treatment equipment 
... Bulletin SM-1013 features the re- 
actor-clarifier, a development which 
combines coagulation and _ floccula- 
tion, sedimentation, and sludge re- 
moval in a single unit. 

The eight-page literature, which 
shows both the maker’s standard and 
high-rate types, also illustrates and de- 
scribes flash mixers, contactors, clari- 
fiers, flocculation mechanisms, an 
automatic enclosed rapid sand-gravity 
filter system, and an eductor-type pro- 
portioning liquid-chemical feeder. 
Contact Manufacturer: Process Engi- 
neers, Inc., Division of Eimco Corp., 
420 Peninsular Avenue, San Mateo, 
Calif., for Bulletin SM-1013. 


Extruded aluminum pipe 

.in Schedules 5, 10, 40, and 80 
sizes are listed in a new six-page folder 
now available. The literature dis- 
cusses performance characteristics, 
conversion factors to determine burst- 
ing pressures at elevated tempera- 
tures, curves showing loss of head for 
flow of water in pipe, mechanical 
properties, and accessories. 

It also contains a chart listing spe- 
cific corrosion-resistance recommen- 
dations for process industries. Con- 
tact Manufacturer: Kaiser Aluminum 
& Chemical Sales, Inc., Dept. NR-28, 
919 North Michigan Avenue, Chi- 
cago 11, for Process-Pipe bulletin. 
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1000-D and 9000-UD 


Ball Bearing Combinations 


provide DOUBLE the thrust capacity 
available with regular Duplex bearings 


M-R-C 7000-D single-row angular con- 
tact bearings and M-R-C 9000-UD single- 
row two-directional thrust bearings can 
be used in combination mountings to 
provide approximately double thrust 
capacity in one direction and single 
bearing thrust capacity in the opposite 
direction. 


This combination mounting, requiring 
twice single-row width, results in almost 
100% gain in thrust capacity in one 
direction, with no change in the other 
direction. 















































More than one 7000-D bearing may be 

used in conjunction with a 9000-UD 
bearing to provide still greater thrust 
capacity in one direction when required. 

The 9000-D single-row bearing performs 

the dual function of carrying its proportion 
of the heavy thrust load in one direction and 
supporting all of the reversing thrust load. 
This combination of 7000-D and 9000-UD 
bearings was originally selected for deep well 
pump applications, supporting heavy down- 
ward thrust load as well as reversing thrust 
due to upsurge. 













































































It is suitable for use in any application involving 
heavy thrust in one direction with lighter reversing thrust. 


Write OUR Engineering Department regarding YOUR bearing problems 


MARLIN-ROCKWELL CORPORATION 


Executive Offices: Jamestown, N.Y. 
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STOODY 
SEMI-AUTOMATIC 
HARD-FACING 


oa 


TUBE BORIUM 


STRINGER BEADS of Stoody 121 and Stoody 
100 applied semi-automatically keep 
buckets in good condition. 


TUBE BORIUM is applied to areas of concentrated 
wear, such as teeth, for maximum wear protection. 


where the going 
is toughest! 


Usual maintenance procedures 
just couldn’t keep buckets and 
teeth in shape on this job...wear 
was too severe. The answer was 
found in the semi-automatic 
welder applying Stoody 121 and 
Stoody 100 to bucket lips, sides, 
and runners, and to teeth and 


adapters. 


But even then, teeth needed addi- 
tional protection. To keep them 
digging efficiently, points were 
treated twice a day with several 
beads of Stoody Tube Borium, 
using manual electrodes. Tube 


Borium is the “last word” for 
protecting earth-working equip- 
ment where the going is toughest. 
A few beads virtually form a 
layer of pure tungsten carbide- 
your assurance of maximum wear. 


Have you investigated the semi- 
automatic welder and Stoody 
hard-facing wires in your own 
operations? Stoody dealers (con- 
sult the “yellow pages” of your 
phone book) are glad to demon- 
strate the machine in your own 
plant. Write for details. 


STOODY COMPANY 


11960 East Slauson Avenue « Whittier, California 
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Continental-Emsco announces 


... the opening of three new supply 
stores in California. The stores, lo- 
cated in Bakersfield, Ventura, and Los 
Angeles, will be completely integrated 
supply facilties servicing the needs of 
the drilling and production operations 
in the state. 

Frederick M. Mayer, president of 
the oil-supply firm, stated that his 
company’s confidence in the long- 
range future of the southern Cali- 
fornia oil and industrial markets 
prompted the opening of the facilities. 


B. C. Robertson is appointed 


... general sales manager for Lone 
Star Steel Co., according to Walter 
T. Moreland, vice president of sales. 

Robertson joined Lone Star in 1955 
after several years in the oilfield sup- 
ply business in the Houston area. In 
his new position, he will supervise sales 
for oil-country tubular goods, line 
pipe, and cast-iron pressure-pipe di- 
visions. 

At the same time, Phil Clarke was 
named manager of oil-country tubular 
goods to fill the position vacated by 
Robertson. Clarke came to the com- 
pany 3 years ago 





Hughes Tool receives plaque 


W. K. Warren, left, president of the 
IPE and the board of 
Warren Petroleum Corp., congratulates 
M. E. Montrose, vice president, sales, 
of Hughes Tool Co. on receiving for 
Hughes the exposition’s “Golden Serv- 
ice Award” plaque. Presentation took 
place during the IPE and was given 
to Hughes for “outstanding contribu- 
tions to the petroleum industry world- 
wide through continuing research and 
field service to advance drilling effi- 


chairman of 


ciency.” 
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NEW PACEMAKER LINE of well-service tools and high-pressure pumping equipment 
has been unveiled by BJ Service, Inc. Pacemaker pumping equipment includes a 
high-pressure fracturing unit equipped with the newly developed Pacemaker 
triplex pump. New down-hole tools include the FFV, a free-flow valve-type ce- 
menting shoe; the FCC free-flow combination tool for squeeze cementing, frac- 
turing, acidizing, and casing testing, and the Pump Down Gun, a jet perforator 
that operates without wire lines or electric circuits. 





Fairbanks, Morse & Co. officials examine new axial-flow compressor 


displayed at the International Pe- 
troleum Exposition. W. F. Wahlen- 
maier (left), F-M’s New Orleans 
branch manager, discusses operating 
features with Robert W. Kerr, presi- 
dent-elect of Fairbanks, Morse & Co., 
and L. W. Stolte, executive vice presi- 
dent of the Chicago firm. Kerr, at the 


present time, is vice president in 
charge of subsidiary operations of 
Fairbanks - Whitney Corp.—formerly 
Penn-Texas Corp.—and chairman of 
the executive committee of Fairbanks, 
Morse. He soon will succeed Robert 
H. Morse, Jr. as president of the 
company. 





McCullough opens district office 

.at Williston, N. D., from where 
the company will provide nuclear 
logging, jet and bullet perforating, and 
all types of wire-line services. Field 
personnel and equipment have been 
provided to give service to the oil in- 
dustry in the Williston Basin. 

Loren Ashley will be in charge of 
the newly created district. Ashley has 
been with McCullough Tool Co. for 
over 5 years as a service operator. 


Most recently he was sales representa- 
tive at the Sterling, Colo. district 
office. Aiding Ashley is Bill Newashe, 
assistant district manager. 


J&L Wire Rope designates 
. Sales territories and appoints six 
area sales managers, reports P. P. 
Somerville, division general manager. 
The appointments are: B. C. Brook- 
ing, southeast territory with headquar- 
ters in New Orleans; W. H. Hickman, 
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central territory with headquarters in 
Pittsburgh; D. D. Hyland, midwest 
territory with headquarters in Chica- 
go; Marshall Olds, northeast territory 


with headquarters at Muncy, Pa.; R. 


©. Salley, southwest territory with 
headquarters in Houston; and J. E. 


Weigel, north-central with 


headquarters in Detroit 


territory 


Baker Filtration Co. appoints 

. Beckley, Holton & Hickman of 
New York City as representatives. The 
New York firm will handle all ex- 
port sales, as well as sales in the 
Eastern Seaboard states of the coun- 
try, with the exception of Florida. 


Clark Bros. appoints Rosecky 

. executive vice 
president, an- 
nounces F. W. 
Laverty, president. 
Rosecky came to 
Clark in 1957 as 
vice president in 
charge of opera- 
tions, succeeding 
Laverty. 

Joseph J. Rosec- J. J. Rosecky 
ky joined Allis Chalmers Mfg. Co. in 
1924, and eventually became general 
works manager. In 1950, he began 
with Dresser Industries, Inc., serving 
first as a staff member at Clark in 


A Cathodic Protection Service engineer using CPS instruments is running a 
Current-Potential curve on one of 115 well casings in West Texas to obtain 
essential cathodic protection design data. These instruments were developed 
through extensive field experience and research 


FACED WITH SERIOUS EXTERNAL 
casing corrosion, the West Texas operator of 
these 115 wells selected Cathodic Protection 
Service to design and install the most econom- 
ical protective system consistent with quality 
materials and workmanship . ALL ON 
NEGOTIATED BASIS. 

Well casing protection is just one area of 


this specialized engineering field in which own- 
ers and operators have come to realize that 
competitive bidding involving engineering judg- 
ment, know-how and integrity can become a 
frustrating and expensive experience 

Cathodic Protection Service offers some- 
thing that can neither be standardized nor 


specified! 


Cable Address — CATPROSERV 


cathodic protection service 





P.O. Box 6387 


CoRPus Cweisti DENVER 
1620 South Brownlee 


TUlip 3.7264 


Golden) P.O. Box 29! 
CRestview 9-2215 


Houston 6, Texes Jackson 2.5171 


ODESSA TULSA 
5425 Andrews Hwy. 4407 5S. Peoria 
Emerson 6.673) Riverside 2.7393 


NEW ORLEANS 
1627 Felicity 
JAckson 2-736 





Olean, N. Y., and later as general 
manager of the Torrance, Calif. plant 
of Ideco Co., another Dresser divi- 
sion. 

From 1952 to 1957 he served with 
Baldwin-Lima-Hamilton Corp. as vice 
president and general manager of the 
Eddystone Division. 


Irving Koss is named manager 

. Of the micro- 
wave department 
and industrial con- 
trol products de- 
partment of Mo- 
torola’s Communi- 
cations & Indus- 
trial Electronics 
Division. 

He succeeds Roy 
H. Olson who is 
now general manager of the com- 
pany’s Chicago Military Electronics 
Center. Koss had been director of 
marketing for the division. 


Irving Koss 


Ralph M. Parsons Co. elects 
...E. W. Van Ness and Mark Worth- 
ington to vice president posts at the 
Los Angeles company. 

Van Ness, manager of the petro- 
leum chemical-engineering division, 





E. W. Van Ness 


Mark Worthington 


came to Parsons in 1946 as a project 
engineer. He formerly worked for 
Tidewater Oil Co. 

Worthington is manager of the 
firm’s cost-accounting division. He 
started with the concern in 1945 as 
chief estimator, coming from Con- 
solidated Steel Corp. 


Willard H. Land is elected v.p. 
.. and general sales manager of Ma- 
loney-Crawford Tank & Mfg. Co., 
anounces R. C. Schenk, president. 
Land comes to Maloney-Crawford 
from Parkersburg Rig & Reel Co., 
where he was employed in various 
sales capacities for the past 14 years. 

His most recent assignment was as 
division sales manager in Houston, al- 
though his experience includes a 
branch managership in Shreveport and 
district and area managerships in west 
Texas and New Mexico. 

Glen Rader, former sales manager 
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NEW CONTROL CONCEPT 
can cut your pipeline costs 


Did you ever try to solve a jigsaw puzzle without first look- 
ing at the total picture the puzzle makes? Pretty difficult— 
maybe even impossible. Best way, easiest way is to look at 
the big picture first, then see where the individual pieces fit. 

It’s the same with pipeline control. 

First, look at your total system problem. Then, determine 
what sort of control system is required to safely, reliably and 
economically meet tomorrow’s need as well as today’s. That 
is Union Switch & Signai’s approach to pipeline control. 


Any part of a pipeline system. Union 
Switch & Signal can incorporate in a centralized control sys- 
tem any or all of the following functions: supervisory or 
remote control of satellite stations . . . telemetering of flow 
data from field back to your central dispatching office . . . 
automatic sequencing or control of equipment in the field 

. instrumentation . . . data handling and display . . . com- 
puting equipment . . . automatic integration of field data 
into your accounting operations . . . communications. Union 
Centralized Transport Control can be adapted to any prob- 
lem from remote control of a single-unit booster station for 


gas or oil to automatic centralized control of an entire system 
from wellhead to ultimate consumer. 


Error-free. Whatever the job assigned to it, Union 
Centralized Control operates completely free from error be- 
cause it reduces to coded digital form all information and 
instructions transmitted to or from your central control 
office. As a result, you can transmit far more precise data 
than ever before; you can use the least expensive available 
communications service; and you never need to worry about 
lightning, noise or other interference causing a wrong or 
dangerous operation—this coded system automatically checks 
itself and responds only to correct and logical signals. It 
helps make your pipeline safer. It provides error-free secur- 
ity as well as reliability. 


Lower operating COSt. Most important, 
Union Centralized Transport Control cuts your operating 
costs, cuts the cost of future expansion, sometimes ever cuts 
present installation cost of pumping stations. 

Write for Bulletins PD 2006, PD 2007 and 1052 








S 


‘Croneers in Push Button Science” 
UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY — 
PITTSBURGH 18, PENNSYLVANIA 





for Maloney-Crawford, will remain 
with the firm as vice president and 
special representative in the newly ex- 
panded sales division. 


Ethyl Corp. produces movie 

... portraying the hazards of water in 
refinery operations. The film — in 
color—shows disastrous results of ac- 
tual case histories. 

The viewer is taken through a typi- 
cal start-up procedure on a catalytic 
cracker and shown steps taken to ex- 
pel water and place the unit safely on 
stream. The film includes a sequence 
of repairs inside a hot oil-storage 
tank. 


JOE STINE 


Safety, economy, and ease in 
drillin are major features 
reduce mud losses. Prevent contamination 


Permit easier control over weight and vis 


mud 


cosity 


wide 


Bot 


long, 7 6” 
230 barrels 


6 teet deep, 50 feet 
Capacity, approximately 
toms of |'4” steel plate; 
14". Heavy reinforcing—3” 


sides, 
channel 


ribs on 36” centers—provides strength and 
Skid-mounted; 

standard oil 
Special Stine Mud Pits with 
baffles 


along the sides 


be hauled on 


rigidity 
pits may 
field trailer 
valves, shale shakers, mud guns, 
and other features also available 
Write for additional information 


any 


handling 


They 


Provide better and faster means of 
mixing weighting materials. Standard pits, 


3/16” or 
iron 


Ford de Cordova T. A. Kennard 


... Sales and service point in Morgan 
City, La., announces T. N. Hunt, 
president of the Houston company. 

Ford de Cordova heads the Morgan 
City outlet as district manager. 


JOE STINE 

INCORPORATED 

6022 Chocolate Bayou Road 
Houston 21, Texas 


P. O. Box 14471 JA 6-2001 





Thomas A. Kennard, former sales 
representative for Hunt in the Hous- 
ton area, replaces de Cordova as dis- 
trict manager in the Jennings office. 


Edmund W. Stabile joins B-I-F 

. .. Industries, Inc. as a petro-applica- 
tions engineer. Stabile previously was 
employed by New England Telephone 
& Telegraph in Boston as a radio and 
television engineer. 


J. A. Harmon named manager 
‘ of technical 
services and devel- 
opment for Dowell 
Division of The 
Dow Chemical Co. 
Harmon, a 9-year 
Dowell employe, 
fills the vacancy in 
Tulsa left by Joe 
Stewart, who be- 
comes district man- 
ager in New Orleans. Harmon returns 
to this phase of operations after serv- 
ing as district engineer in Wichita 
Falls, Tex. and New Orleans. Previ- 
ous to this, he spent 2 years as a de- 
velopment engineer. 


J. A. Harmon 





| Packaged lab distillation unit 


...@ngineered and constructed by 
Badger Mfg. Co., has been shipped to 
the College of Engineering, Seoul Na- 
tional University, in Seoul, Korea. 
The unit is capable of performing 
batch or continuous stripping, continu- 


| ous fractionation, and other forms of 


distillation for experimental and in- 
structional purposes. 

The equipment is designed to oper- 
ate at a wide variety of feed composi- 
tions and is equipped with multiple- 
feed locations. Allowable operating 
pressures range from low vacuum to 
50 psig. Columns, tanks, and piping 
are constructed of copper. 
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The NEW Schlumberger Laterolog-Gamma Ray-Neutron Combination 
simultaneous recording saves hours of rig time 


Here is another logging first by Schlumberger, ment to electrode level, records values close to true 

engineered to give you these extra benefits resistivity. 

e Better Log Presentation — interesting sections stand 

e Simultaneous Recording —a single trip, a single film out at a glance. . 

© Highly Sensitive Gamma Ray-Neutron—the newest In hard-rock formations, or in salty muds, the 

New Schlumberger Laterolog-Gamma Ray-Neutron 

Saciiimatsiais Combination gives superior results with greater 
efficiency. Ask your Schlumberger engineer for details 

Laterolog — confines measure- It will cost you less to use the best! 


transistorized Schlumberger radioactivity logging 
e Electronically Focused 


THE EYES OF THE OIL INDUSTRY. 
————— 


SCHLUMBERGER 

















HANEY AND WILLIAMS DRILLING CO. 


The parent company, Haney and Williams Drilling Co.. is an organization 
with twenty-one years of competitive diversified experience in the California 
area and other parts of the Western Hemisphere. 

Current operations consist of four modern rigs in California and seven projects 
in foreign and offshore locations 


WODFECO FLOATING BARGE OFF THE CALIFORNIA COAST 
OPERATOR —Ph & Associotes. BARGE —254 
® «= 68m «@ 18 ‘ K~108 1. steel! designed 


reck 10,000 ft © ft. stonds. DRILLING 
of 2100 


TQUIPMENT ’ 0 @ with © tote 
ae FOREIGN OPERATIONS 


The Haney and Williams organization has operated outside the Conti- 
nental United States since 1950 in Mexico, Uruguay, Brazil, and Alaska. 
It is in a position to furnish crews, equipment and experienced super- 


visory personnel for drilling operations anywhere. 


DUNLAP and GRAHAM DRILLING CO. INC. 


HANEY-WILLIAMS DRILLING CORP. S. A. 


OFFSHORE OPERATIONS 


WESTERN OFFSHORE 
DRILLING AND EXPLORATION CO. 


WODECO is an organization specializing in adap 
tations to marine drilling requirements on the Pa 


cific Coast since 1956. 


HANEY AND WILLIAMS DRILLING CO. 


LONG PEACH , CALIFORNIA 





> > » Among the Drilling Contractors 


Drilling barge “Henry L.” nears completion 


H. Lloyd Hawkins of the New 
Orleans producing firm of Hawkins 
and Hawkins recently announced that 
finishing touches are being added to 
the company’s new barge, the “Henry 
L.” Hawkins said that completion of 
the inland drilling unit at Southern 
Shipbuilding Corp., Slidell, La., will 
broaden the scope of firm’s activities. 

The barge was originally designed 
as a marshland workover rig, but aft- 
er construction was started, plans 
were altered so that in its final form 
it is capable of doing workover or 
drilling new holes. The equipment is 
a versatile dual-purpose unit. 

An outstanding phase of the rig’s 
design is the unique plan devised by 
E. H. Wagner of H&H for the installa- 
tion of the main generators. He ob- 
served that if two 300-kw DC West- 
inghouse generators were coupled to 
each of the three main D-397 Cater- 


pillar diesels in customary tandem 


fashion, a breakdown between the 
diesel and first generator could put 
both generators out of service. The 
question arose in Wagner’s mind, 
“Why not one generator on the stub 
end of the diesel drive-shaft and the 
other on the flywheel end?” Consulta- 
tions with Boyce-Harvey, New Orleans 
Caterpillar distributor, resulted in the 
new and different hookup wiih a gen- 
erator on either end of the diesels. 

Trouble in the generators is im- 
mediately indicated on the main con- 
trol panel. If one of the main genera- 
tors does become disabled, its task 
can easily be assigned to another gen- 
erator by the mixing panel at the 
control center. The Falk airflex cou- 
pling linking the disabled generator 
to the diesel is then disengaged, and 
the working generator restored to 
service while repairs are made to its 
idle companion. 

In addition to the 


main power 
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WHAT FEW PEOPLE attending the International Petroleum Exposition in Tulsa 


realized was that this well was blowing in 15 miles away. Operation is the 


C. E. Beal, et al., 5 Osage Lease 142, SE NW SW 21-20n-1 le, Osage County, Okla- 


homa. Estimated initial potential was 700 bbl. per day natural and 4 M.<c.f. of 
gas. Producing zone is the Burgess sand at 2,023-29 ft. Offset well made 100 
bbl. per hour natural. C. E. Beal (right), owner of C. E. Beal Drilling Co., dis- 
cusses well with Pete Bike of the Journal staff. 


JUNE 8, 1959—VOL. 57, NO. 24 





SPECIFY 


500 
TON for 


LONGER 
THREAD LIFE! 


Protects more 
tool joint threads 
than any other 
compound! 


Sold ONLY 
» through 
supply stores 


MONEY 
BACK 
GUARANTEE 


USE JIMMIE GRAY DOPE BRUSHES 


- PETROLEUM 
DISTRIBUTING CO. 





YOOULPED DDN bDy 


What 


do YOU 


need ain 
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ENLARGING TOOLS? 


GRANT Makes Them All! 


Any hole enlarging problem can be met economically 
with tools made by Grant. You may be opening a 
rat-hole off a whipstock ...enlarging hole for the casing 
or production string...or underreaming for a thicker 
cement sheath. From a single source— Grant — you can 
get the right tool for the job at hand. 


Grant is the world’s largest manufacturer of hole 
enlarging tools, developed during more than 30 years 
of experience providing oil men with the finest tools 
of the oil trade. 

When hole enlarging is your problem —in any well, 
anywhere — it pays to know that, in enlarging tools, 
Grant makes them all! 


(5RANT... TOOL COMPANY 


Main Office and Plant: 
2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIFORNIA 


Cable Address: GRANTOOL 
AVENAL, BAKERSFIELD, COMPTON, VENTURA, WILLOWS, CALIFORNIA + LIBERAL, KANSAS + HARVEY, HOUMA, LAFAYETTE, LOUISIANA + LAUREL, MISSISSI°P! - FARMINGTON, 





This is just one of the three families of Grant 
Tools made for reaming, hole enlarging and 
stabilizing. For full information on these, and 
a wide range of other down-hole and surface 
tools made by Grant, send for your copy of 
the complete Grant Catalog foday! 


ee eee eee eee eeeee 
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HOBBS, NEW MEXICO « NEW YORK, NEW YORK + OKLAHOMA CITY, OKLAHOMA + CORPUS CHRISTI, HOUSTON, ODESSA, TEXAS - CASPER, WYOMING + EDMONTON, CANADA 
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JACK BEARDEN (right), superintendent, 
and Rich Jackson, tool pusher, for L. T. 
Burns Estate are shown inspecting the 
crown block of their new 136-ft. Oil- 
well lever-lift mast. The unit recently 
was installed near Wichita Falls, Tex. 
A feature of the rig is the fast line 
sheave in the crown block with cross- 
over arrangement. It is slanted to the 
center of the draw-works drum and 
overcomes diagonal loading or twist- 
ing by providing minimum fleet angle. 
This is the second of this type unit for 
the company, the other operating near 
Vernon, Tex. 


units, the “Henry L.” is equipped with 
two GM 6-71 twin diesels. One of 
these drives a 300-kw. a.c. generator, 
a 100-kw. a.c. generator, and 20-kw. 
d.c. generator which comprise stand- 
by emergency power. The other GM 
diesel pulls a 150-kw. a.c. generator 
which constitutes auxiliary power. 
Coupled to this is the main power 
supply for the dynamatic braking sys- 
tem, a 20-kw. a.c. generator. All main 
motors and generators are air-cooled, 
and all motors located in the drilling 
area are sparkproof. 

The derrick of the barge is a 138-ft. 
Ideco cantilever-type with Ideco crown 
block, Emsco combination hook block 
with Web Wilson hydraulic hook and 
an Ideal N-69 swivel. The draw works 
is a Model ECC Emsco equipped with 
dynamatic brakes, and the rotary is a 
Model PJ 27'2-in. Emsco. Mounted 
on the drilling floor is a Payne ac- 
cumulator. A remote control for the 
accumulator is positioned on a Cat- 
walk at the other end of the barge. 
Blowout preventers include a set of 
10 and 7-in. QRC Series 1500. 

The hull of the submersible barge 
is 176 ft. long, 38 ft. wide, and 10 ft. 
deep. A continual 6-ft. steel bulkhead 
protects the engine room, mud room, 
and other lower level areas. The drill- 


HERCU 


at LESS cost 





HERCULE 








TUBING HEAD 


Hercules “Type SOS" is a 4000 pound 
test stripper tubing head. The lower 
section contains the neoprene tubing 
stripper; the upper section or bow! con 
tains the slips and packing arrange- 
ment. The SOS is unsurpassed for use 
in well servicing operations in addition 
to its use in flowing wells 





o Bk. 


TUBING HEAD 








Hercules “Type SO” tubing head is 
actually the lower section of the “Type 
SOS” tubing head, containing the slips 
and packing arrangement. It is par- 
ticularly suitable for pumping due to its 
compactness, being approximately 12 
inches high. 


HERCULES Products are 


sold through All Supply Stores 


CULES TOOL COMPANY 


I EL ee) Me Bd 


ing slot is 33 by 8 ft 

Crew quarters are finished in ma- 
hogany paneling, and all quarters are 
air-conditioned, and electrically heated. 


GENERAL OFFICES AND PLANT TULSA, .OKLAHOMA 


w York, N. Y 


Export Representative Oil Field Equipment Co., Inc 90 West Street, Ne 
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FRANKS FEATURES 


No sag frame 

New drums designed for extra rugged duty 

Full view low silhovette drum guards 

Approved off highway in most states 

No Federal excise tax 

Industrial engines — Industrial converters 

No heating problems with Explorer cooling system 

Rocker beam front and rear axle suspension 

Proven trouble free full air clutches — 
Protected underguards 

Highest resale value 

Designed for years of economical service 








widely imitated 


but not equaled 





FAMOUS FRANKS FEATURES 


Wide base tapered construction gives more strength 
High alloy steel tubular construction 

No angle iron 

True hook load capacity — No hidden factors 

Safe double hydraulic raising rams 

Safe hydraulic extending ram — Automatic position lock 
Designed for years of stress loading — Without fatigue 
Fastest rig up — No special leveling required 

You pay a little more for a lot more 


FACTORY SERVICE ALL OVER THE WORLD 
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AERO CREWS NOW AT WORK 
THROUGHOUT THE WORLD 


... ready to accept new assignments anywhere 


Save for areas behind the Iron Curtain, 
Aero Service Corporation crews are 
conducting petroleum surveys in al- 


most every corner of the globe 


One technically dramatic example is 
the recently completed airborne magne- 
tometer survey covering 30,000 sq. m1. 
of northern and coastal areas of the 
Spanish Sahara. The airborne record 
was completed in one month. Aero 


will deliver magnetic maps to the 
Spanish Government this week. These 
maps will show basement depths and 
structures. Sixteen participating oil 
companies will use the maps to help 
determine their application for explo- 


ration rights 


Thissurvey, over previously unmapped, 
unphotographed terrain, could not have 
been completed, say Aero geophysicists, 
without the aid of RADAN® Doppler 
guidance— the newest navigational aid 


for airborne exploration 


Other air magnetic surveys for major 
oil companies are being conducted by 


Aero crews in Venezuela, Italy, Turkey 
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and Australia, according to Aero’s 
technical staff. At home, Aero is 
engaged in a joint survey in the 


Appalachian Basin. 


Still other Aero crews are sight- 
ing in on mineral targets in Korea 
and Thailand, using Piper Apaches 
for excellent, low-cost ‘‘work 
the Middle 


East, Aero’s available aircraft 


horse’’ coverage. In 
includes the B-17, which has 
photographed over one million 
square miles from altitudes of 
30,000 ft. 


PIPER APACHE: Low cost exploration ‘work 


horse 


Latte ~ ee 


for 40,000 mile Doppler-guided curvey 


Aero representatives will be at Booth 
627 atthe World Petroleum Congress 
Show to provide complete informa- 
tion on the experience and capabili- 
ties of these Aero crews. They are 
ready to accept new contracts any- 
where. Find out how these “on loca- 
tion” teams can cut mobilization costs 
for your overseas project. 

The company’s complete services in- 
cludeairborne magnetometer surveys, 
geophysical interpretation, aerial 
photography, photo interpretation, 
photo mosaics, relief models, and 
topographic mapping. It employs 
RADAN®, Shoran, Lorac and Raydist 
plane positioning systems. 


AERO SERVICE 
CORPOR ATION 


Oldest Flying Corporation in the World 
Philadelphia 20, Pa. 
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HERE’S A DIAGRAMMATIC SKETCH of what the USGS investigating team of Johnston, Trumbull, and Eaton believes might 
underlie the Atlantic Coastal Plain. They classify it as a definite target for future oil exploration. 


Is there oil on the East Coast? 


ONE OF THIS department’s rashest 
predictions, and one about which 
we've taken a lot of kidding from our 
colleagues, is that our Atlantic Coastal 
Plain will someday become a pro- 
ducer of oil and gas. Now at last, 
three geologists have come up with a 
detailed study of the possibilities 
there, and they're not at all pessi- 
miustic. 

At the World Petroleum Congress 
last week in New York, John E. John- 
ston, James Trumbull, and Gordon P. 
Eaton, all of the United States Geo- 
logical Survey, presented a paper on 
the petroleum potentialities of the 
Coastal Plain. And though they admit 
the estimate is “highly fallible” be- 
cause of the numerous unknowns in- 
volved, they see a theoretical 7.7 bil- 
lion barrels of oil, and 46.2 trillion 
cubic feet of gas in the sediments of 
the emerged and submerged coastal 
plain. 

Most of this hidden reserve must 
underlie the completely untested At- 
lantic Continental Shelf, these geolo- 
gists believe. But they also feel that 
the onshore possibilities may be good. 
There have been no offshore wild- 
cats, of course; and on land, there’ve 
been only 200 wildcats drilled in the 
entire region. These 200 tests, and the 
thousands of shallow water wells that 
have been sunk, provide the only 
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source of information on what the 
prospects might be; but they've al- 
ready shown that there are places on- 
shore that offer as much as 10,000 
ft. of sediment to the bit. 


No room for pessimism . . . The plain 
is underlain by a triangular wedge of 
sediments that is 1,100 miles long, 
100 to 200 miles wide, and in places 
more than 17,000 ft. thick. That’s a 
lot of drilling target. “By comparison 
with the rest of the U. S.,” the au- 
thors said, “it would be odd if such 
a large volume of sediments in a 
tectonically unstable area did not have 
some recoverable quantity of oil or 
gas To consider the prospects 
poor because of the negative results 
of the few widely spaced test holes 
drilled on land to date would be un- 
duly pessimistic.” 

So far as we know, no geophysical 
exploration for oil structures has ever 
been done on the Atlantic Coast. The 
Lamont Geophysical Observatory of 
Columbia University has done some 
regional geophysical and geological 
investigation, and has uncovered a 
great ridge with flanking troughs near 
and subparallel to the outer edge of 
the Continental Shelf (see cross-sec- 
tion above). Nothing is known of the 
age of the ridge nor of the manner 
of its formation. If it existed during 


the deposition of Paleozoic and Meso- 
zoic sediments, this USGS team says, 
it’s possible that restricted basins of 
deposition existed in the adjacent 
troughs. On the other hand, if it came 
into being after deposition, then the 
overlying beds should be replete with 
possible oil traps in the form of folds, 
faults, and upturned beds. 

Still further possibilities exist in the 
form of strat traps here. At times in 
geologic history, the plain was below 
the sea, and marine sediments were 
deposited; at other times it was emer- 
gent and was eroded. At still other 
times, continental deposits were laid 
down. 


But it won’t come soon . . . It isn’t 
likely that we'll see an oil rush to the 
Atlantic Coast soon. In the first place, 
we don’t need the oil. In the second, 
it would be hard to interest a practi- 
cal oil man in an area about which so 
little is known. In the third, the high 
cost of offshore operations has left a 
bad taste in the industry’s pocketbook. 

But the oil is probably there. And 
when it’s needed, geophysical surveys 
will find it, geological studies will pin- 
point it, and the eastern states will 
probably be glad to let the operators 
produce it at a reasonable rate. In 
any case, we can’t say the USGS 
didn’t alert us. 





Exploration problems? 


—Electrical survey may do the job 


BY C. A. CASWELL 
Petroleum-Exploration Consultant 
Oklahoma City, Okla. 


AS THE SEARCH for oil becomes 
more complicated, intense, and ex- 
pensive, the use of every available 
means to accumulate pertinent sub- 
surface data becomes increasingly im- 
portant. Because of this, the alert ex- 
ploration geologist should be continu- 
ally occupied with reexamination of 
the various geophysical techniques 
available to him for solving specific 
problems in order to attain more com- 
plete prospect delineation. 


An Underestimated Method 


One of these techniques is the use 
of electrical surveys. This greatly un- 
dervalued means of geologic explora- 
tion was introduced, in principle, dur- 
ing the early 1900's. Apparently due 
to certain critical and fundamental 
errors, both in the application of the 
mechanical means involved in obtain- 
ing electrical data and in the interpre- 
tation of such data, important mis- 
conceptions arose which were to 
hinder for many years the develop- 


ment of the method in its application 
to petroleum exploration. 

First, and perhaps the most impor- 
tant of these erroneous concepts was 
that the method was useful for only 
very shallow work (say, above 1,000 


ft.), and the second was failure to 
appreciate the significant value of a 
vertical, correlatable record that could 
be made from the surface and tied di- 
rectly to the stratigraphic section for 
use in improving subsurface geologic 
interpretations. 

The reason for the first mistake ap- 
pears to have been in the mechanical 
operation of the technique. In general, 
experimentors seemed to feel that 
more power had to be applied to reach 
greater depth. More recent work in- 
dicates a fallacy in this approach. As 
a matter of fact, beyond a certain 
point, addition of more current results 
in less definition. The best results, to 
a depth of at least 15,000 ft., can be 
obtained with a very low power in- 
put; for example, of the order of 70 
volts and 20 ya. 

The second mistake (that resulted 
in practically discarding the method) 
was the persistent attempt of operators 
to use it only as a direct oil-finding 
device in much the same attitude as 
the method had been used to locate 
ore bodies directly for mining work. 
As a result of this approach the tre- 
mendous value of electrical methods 
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During the early 1900's, important misconceptions arose over 
electrical surveys which were to hinder for many years the develop- 
ment of the electrical-survey method in its applica- 

tion to petroleum exploration. 

C. A. Caswell is well qualified to write on little- 
used and unusual exploration techniques. Previously 
as exploration manager for Frankfort Oil Co. he 
was responsible for the organization and supervi- 

j sion of 41 exploration personnel, including 22 geolo- 
gists. At that time he and his staff supervised the 
services of 14 consulting geologists in addition to exploration con- 
tractors engaged in seismic, gravity, magnetometer, electrical- 
resistivity, radioactivity, and telluric-current surveys for his firm. The 
author graduated from University of Oklahoma in 1940 with a B.S. 
degree in geology. From 1940 to 1946 he served in World War II in 
Europe as a combat commanding officer, attaining the rank of 
major. After the war he pursued graduate work in geology at O. U. 
and worked with Mack Oil Co. and Frankfort before entering the 
petroleum-consultant field in Oklahoma City in 1956. His specialty is 
geological evaluation of exploration problems. 


as subsurface geologic tools was com- 
pletely ignored. 

A third factor that hindered gen- 
eral understanding of the surface 
methods of gathering electrical data 
was the development of electric well- 
logging devices. They proved to be 
so useful that the attention of techni- 
cal men became concentrated in this 
direction, and the surface application 
of electrical methods was more or less 
lost in the shuffle as exploration ge- 
ologists spent their time learning to 
use and improve the new logging 
methods available. 

Of course it should be pointed out 
that the lack of liaison between physi- 
cists, who usually originate and test 
geophysical methods, and geologists, 
who must apply the techniques and in- 
terpret the results, is a constant hin- 
drance to the maximum use of ex- 
ploration techniques. For example, 
one author, in referring to the use of 
electrical resistivity surveys, states that 
“Not ali anticlines can be expected to 
appear as resistivity highs.” Quite ob- 
viously, this essentially horizontal ap- 
plication of the use of electrical re- 
sistivity measurements to determine 


mass effects would not result in maxi- 
mum geologic exploitation of the 
method for exploration purposes. Such 
an approach is, essentially, a physi- 
cist’s approach and not a geologist’s. 
It would require a geologist’s training 
to visualize the inherent value of de- 
tailed vertical control irrespective of 
the presence of structure or oil at the 
particular reference point. 

However, at the time the statement 
was made, the geological approach to 
combined exploration was also in its 
infancy. As a matter of fact, geologists 
were just beginning to be familiar with 
the news that electric logs could be 
run in wells—an idea that some day 
might be of use, they hoped! The 
equally important thought that it 
might some day be possible, by im- 
proved methods, to obtain electric- 
log-type subsurface data from a rec- 
ord run entirely from the surface, be- 
fore a well was drilled, was over- 
looked because it was not even con- 
sidered. As a consequence of this un- 
fortunate combination of factors, the 
use of surface-conducted electrical 
surveys for the purpose of gathering 
subsurface exploration data was al- 
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iel> Forgotten Arsenal 


... to GSI crews in their search for oil 


Before they can probe the subsurface for geophysical data, 
GSI field parties in Libya must probe the desert sands for 
dangerous remnants of World War II. 


German Teller mines, British, French, and Italian bombs, artil- 
lery shells and other relics of desert fighting are turned up by 
GSI mine clearance parties in advance of geophysical exploration. 


Uncovering and disarming anti-tank and personnel mines isn’t 
usually considered part of a geophysicist’s job, but, to get the 
data its client needs, GSI has taken mine clearance in its stride. 
GSI counts among its demolition experts former members of the 
British Eighth Army and Rommel’s Afrika Corps...now working 
side by side to reap what they had sown nearly twenty years ago. 


In all fields of exploration GSI has the experts and the facilities 
to get the job done the way it must be done. 


Georpnysicat Service Inc. 


900 EXCHANGE BANK BUILDING . DALLAS 35, TEXAS 
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REGIONAL CONTROL BEFORE 
ELECTRICAL SURVEY 


CONTOURS ON MISS/ISSIPPIAN 
CONTOURS ON STRAWN MARKER 











BEFORE the electrical survey was run, a regional subsurface 
study was made of 


the area to pinpoint sector of in- 
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ELECTRICAL RECORD A was taken before well was drilled. 
Electric log B of well found Wilcox sands at approximately 
same depths as predicted by electrical survey. Fig. 1. 


most entirely neglected by geological- 
ly-trained people. This neglect was all 
the more regrettable because the elec- 
trical methods have certain unique 
features that enable the geologist to 
acquire critical data with them that 
he cannot obtain by the use of any 
other geophysical method. 

Of these, the most important con- 
tribution electrical methods can make 
to the geologist is to give him fairly 
complete lithologic and stratigraphic 
control at any given geographic loca- 
tion. It is not limited to the selective 
use of only a few good reflecting hori- 
zons as is the seismograph; nor only 
to mass effects, as are the gravity 
meter and the magnetometer; but can 
be used to make a complete strati- 
graphic section, as to both formation 
depth and thickness, and lithologic 
characteristics. Or if it is desired only 
to map the thickness and depth of one 
given formation, for isopach or struc- 
tural control, this can also be done. 
Such flexibility of stratigraphic control 
is something that no other geophysical 
method can approach. And the value 
of this, particularly in mapping strati- 
graphic-type traps, should be obvious. 


Advance reservoir indications . . . An- 
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AFTER the survey was conducted, the electrical records pro- 
vided greater control. Control density of existing tests were 


inadequate for evaluation. 


cost data. Fig. 3. 
other type of very critical information 
that can be obtained is lithologic data 
as to possible formation porosity and 
probable fluid content of potential 
reservoir horizons, in association with 


Electrical records afford low- 


local or regional structures. Once 
again, this is data that no other meth- 
od now available can indicate, before 
drilling a test well. 

As is the case with any geophysical 











CROSS-SECTION of survey along line C-C’ (see Fig. 3) indicates separate small 
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method, proper interpretation is al- 
ways critical; but using electrical sur- 
veys Operated by well-trained person- 
nel, depth to any formation top or 
sedimentary bed can usually be deter- 
mined within 10 ft., and formation or 
bed thickness to within 5 ft. The pres- 
ence of formation porosity and the 
probable nature of its fluid content 
can be determined with about 80% 
accuracy. 

Obviously the combining of elec- 
trical surveys with seismic and sub- 
surface surveys can add much valu- 
able data to improve prospect delinea- 
tion. Because, as all geologists know, 
determination of favorable structural 
conditions is only a part of the prob- 
lem. The next question is always: 
“What are possible reservoir condi- 
tions, and what is the distribution of 
lithologic units in association with this 
structural anomaly?” And it should 
be important for all exploratior per- 
sonnel to realize that there is a meth- 
od available that will help answer 
such questions. 


Value of Electrical Method 


Indicates formation thickness . . . In 
the first case, a possible structural 
trap had been determined by seismic 
data. Subsurface control did not indi- 
cate the extent of the stratigraphic 





AFTER ELECTRICAL sur- 
vey the locale near 
Record 19 showed prom- 
ise. Sand is mapped as 





40 ft. thick. Fig. 6. 
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section at the proposed well location, 
although seismic data indicated that 
some truncation had occurred on top 
of the structure. An electrical survey 
was run at the proposed location to 
give some idea of the extent of the 
geologic section that might be antici- 
pated. The electrical record “A” is 
shown (Fig. 1) as interpreted before 
drilling. “B” is the electric log of the 
well after it was drilled, with the for- 
mation tops shown. 


Increases subsurface control . . . In the 
second case adequate subsurface con- 
trol from well data was lacking, due 
to scarcity of tests drilled in the area. 
(Fig. 2.) Improvement of subsurface 
control was desired because regional 
data indicated an excellent possibility 
of oil accumulations in association 
with traps in the region. Well density 
of less than two per township pre- 
cluded interpretation of anything but 
regional dip. Due to the size of the 
area, structural control achieved by 
seismic reconnaissance would have 
been expensive. Gravity reconnais- 
sance would provide no control inso- 
far as stratigraphy, unconformities, 
convergence of beds, or possible facies 
change were concerned. Application 
of electrical surveys to the problem 
resulted in the map shown in Fig. 3. 
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features rather than nose (see Fig. 2) mapped by regional control. Fig. 4. 


A cross-section C-C’ based on wells 
drilled at present is seen in Fig. 4. 
Structures developed by the electrical 
surveys have been confirmed, as well 
as the convergence between Mibssissip- 
pian and Pennsylvanian beds. In this 
case porosity and resistivity character- 
istics of a Pennsylvanian horizon in- 
dicated that it should produce oil or 
gas on the top of one of the closed 
structures. A gas pool was developed. 
Additional electrical surveys can be 
made to detail the extent of the com- 
bination stratigraphic-structural trap 
involving this horizon. Detail of the 
entire structure can be obtained by 
either electrical survey or seismic sur- 
vey, insofar as structural definition 
alone is desired. 

In the preceding example ‘an elec- 
trical survey was used to define a 
stratigraphic trap that had been indi~ 
cated by subsurface control based on 
electric-log data. The well control was 
sufficient to outline generally the area 
in which the facies change from sand 
to lime occurred, but additional data 
were needed concerning the specific 
outline of a sand body, its limits, thick- 
ness, porosity, and possible fluid con- 
tent. A sand pattern as inferred from 
well control is shown in Fig. 5. The 
outline and sand thickness as deter- 
mined by electrical survey is seen in 
Fig. 6. After the mapping was com- 
pleted a well was drilled at Location 
A, on the map. The resultant log data 
is shown in Fig. 7 with the nearest 
electrical survey point for comparison 
of thickness, porosity, and fluid con- 
tent. 

The preceding examples are present- 
ed simply as a demonstration of ap- 
plications of the electrical survey 
techniques to the solution of specific 
exploration problems. Each example 
is taken from an actual case history 
with which the author is personally 
familiar. Many others could be cited, 
but neither does space permit nor is 
it necessary. Because for the explora- 
tion geologist the important thing is 
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COMPARISON of Record 19 and Well A (see Fig. 6) shows close agreement on the Armstrong 


ment. Fig. 

the realization that an inexpensive 
practical method does exist to help 
solve certain problems of exploration 
by providing data that no other geo- 
physical method can even approxi- 
mate. This uniqueness alone should 
justify its application. 

The broad flexibility of this meth- 
od’s application to depth and strati- 
graphic control of any given litho- 
logic unit or units make it particu- 
larly well suited as an additional tool 
for the regional exploration problem 
wherein converging unconformities 
and facies changes may be exceeding- 
ly important in the creation of large 
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stratigraphic trap conditions. As is the 
case with any exploration tool, the 
accuracy of the method is not absolute 
in its over-all results, but this, like 
errors in log analysis, is not due to the 
mechanics of the method. It is rather 
due to the human element involved in 
application of the method and the in- 
terpretation of results. As any prac- 
tical oil geologist will realize, any 
method that gives 70 to 80% accuracy 
in its results is a very useful tool in 
the exploration world, although most 
of us would be satisfied with even less, 
particularly if that method gave us a 
chance to obtain important data 


sand’s depth and develop- 


that were available in no other way. 

The cost factors compare favorably 
with other methods, since $5,000 will 
keep a crew in operation for a month. 
As a matter of fact, one might say 
that it can cost less to get an “elec- 
tric log” of a given location run be- 
fore the well is drilled than it does to 
get the log run after the hole is drilled. 
It would seem logical to assume that 
any geologist whoever has said “I wish 
I had one more point right there!” 
would be quick to grasp the potential 
value present in the use and applica- 
tion of electrical surveys to get that 
vitally needed “point.” 
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Exploration 


Outlook 


(Base map © Jeppesen & Co., 
Denver, Colo. All rights reserved.) 


A fresh approach 
in the Far Southwest 


THE COUNTRY’S REMOTEST wildcat stage is 
set in the Far Southwest. Tests are underway in the 
Lake Meade-Las Vegas area of Nevada, near St. 
John’s in Arizona’s southern Black Mesa basin, and 
in the wild canyon and desert regions of southwest- 
ern Utah. Wells now drilling and locations pending 
indicate that exploration men will be plenty busy 
this summer keeping their “wells to watch” maps 
up to date. Successful or not, the season’s wildcat- 
ting in the desert states will be an important addi- 
tion to the sparse geologic knowledge of the vast 
region—a three-state area where wells are as scarce 
as glaciers. 


The land of chance 

.+. expects an interesting trio of wildcats this sum- 
mer. Shell Oil Co. will drill an 8,000-ft. hole in Ne- 
vada’s Clark County, 28 miles east of Las Vegas. 
The 1 Bowl of Fire will go down on an old Stand- 
ard Oil Co. of California lease block. Arizonians 
will be keeping a close watch on this test due to its 
short distance from the state line, and because of 
the Grand Canyon area wildcat program of last 
vear in Mohave and Coconino counties. Clark 
County will get two other deep tests. Ard Oil Co. 
plans one to 7,000 ft. near Las Vegas, while Col- 
morran Oil Products Co., Inc., has a 6,000-ft. wild- 
cat located on Arden Dome, 12 miles south of the 
city. 


...has only shows of previous wildcats near Las 
Vegas to go on in this new exploratory push. Sev- 
eral wildcats were put down last year in the area, 
but the only production in the Great Basin remains 
at Railroad Valley’s Eagle Springs. 
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Southwest Utah’s canyon counties 
..-Should see more wildcats. Seismic crews have 
been probing this portion of the state for the past 
several months. Reports have it that J. Ray McDer- 
mott plans a 10,000-ft. granite test on its 125,000- 
acre lease block about 10 miles north of Arizona’s 
Kaibab Indian Reservation in the near future. 


An exploratory last frontier 

.+»may fall to the drill soon. One of the country’s 
biggest wildcat fronts is the Great Basin. With only 
one producing field in the entire region and very 
few previous tests to go by, the oil hunters here have 
many odds stacked against them. If any future oil 
province of the country needs wildcats, it is the 
Great Basin. 


---gets incentives. The proposed El Paso pipeline 
through the northwest corner of Arizona should put 
a little dare into Great Basin drillers. Previous wells 
in the area, although few in number, have had oil 
and gas shows. Shell found oil at Eagle Springs— 
why not in Mohave County or Washington County? 
This year’s exploration should give us some clues to 
the desert’s potential. 


Arizona’s Black Mesa basin 

. .. will have four wildcats on the board. Pan Ameri- 
can Petroleum Corp. spudded the New Mexico-Ari- 
zona Land Co. 1 Fee late in April to tee off the first 
of a quartet in the St. John’s area of Apache County. 
This Pan Am test, located at the south end of the 
basin on the Holbrook anticline, will test to granite 
or 3,300 ft. Previous wells on this anticline have had 
gas and oil shows. Thus Pan Am’s four-well pro- 
gram is of the utmost importance to future eastern 
Arizona exploration. 

It is well to note that here is an area bigger than 
Oklahoma with only nine granite tests to its credit. 
Shell found oil and gas in the north of the basin, so 
why not in the south? The outcome of these Ari- 
zona wells also has a great bearing on future west- 
ern New Mexico drilling. Humble Oil & Refining 
Co. drilled a very important dry wildcat in Hidalgo 
County last year. 


.+.is part of a three-state attack on an almost un- 
known province. Every wildcat drilled in these 
desert-canyon lands is important. Every well log will 
be a key to what lies ahead in an almost oil-dry 
corner of the nation. 


Mush-country exploration halts 

.+.as late spring turns western Canada’s muskeg 
into an impassable mess. But this nipping of the 
year’s drilling in the northwestern part of that coun- 
try came on the heels of two of the most important 
strikes since Swan Hills. 

Gulf States Oil Co. of Canada, subsidiary of 
Western Natural Gas Co., tapped two big gas re- 
serves in nonproducing areas of northeastern British 
Columbia—one at Petitot River, the other at Kotcho 
Lake. 

—John C. McCaslin. 
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more quality! 


AXELSON—PIONEER IN PROGRESS 


more than 40.000 miles of Axelson Sucker Rods have heen produced 








YOU PUMP MORE with 


AKELSON 
SUCKER RODS 


AXELSON NO. 77 SUCKER ROD is typical of the “quality- 
for-profit” features found in all Axelson equipment. 


NO. 77 is the most versatile, popular, economical sucker 
rod available when you consider weight to strength. Appli- 
cations range from very deep wells and high volume pro- 
ducers requiring high strength and stress range to dual 
and slim hole completions where strength and small diam- 
eters are required. With No. 77 you can often use a smaller 
diameter, lighter rod while maintaining the proper strength 
to meet production requirements. And, too, this weight re- 
duction may allow a reduction in the size of the surface 
pumping unit. 

NO. 77 is manufactured from a nickel-molybdenum 
alloy steel, fully normalized, tempered from end to end, and 
is treated to develop additional high strength for extremely 
heavy pumping requirements. Alloy content also aids in 
resistance to corrosion fatigue. 
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REPLACE WITH AXELSON 


REGULAR SPIRAL GUIDE HARDENED SUS-COUPLINGS AXITE 
TYPE AND GROUND 


DIVISION OF U. S. INDUSTRIES, INC. 
6160 SO. BOYLE AVENUE + LOS ANGELES 58, CALIFORNIA + LUdiow 7-127] 


© 1959 — Axelson — Division of U.S. Industries, tne. 











SAFETY FOR ANY RIG 


Shallow, deep, land, offshore, or re- 
work —no matter what kind of well 
you are drilling or what kind of rig 
you are using, Payne hydraulic power 
for blowout preventers and pressure 
operated gate valves will give you 
the greatest safety and economy. Our 
non-separator type accumulators 
require no pistons, bladders or dia- 
phragms. Each twenty gallon accu- 
mulator contains a free-moving metal 
float which takes the place of rub- 
ber goods. Any volume of fluid is 
available with multiple units. Payne 
fast-acting automatic pumps keep ac- 
cumulator pressures at 2,000 psi for 
normal operation and produce instant 
additional pressure for emergencies. 
Payne Controls may be located at 
one or several positions on the rig for 
maximum safety and convenience. 

If you are not now protected by these 
advanced Payne products, ask any- 
one who is (they are in use through- 
out the world) or give us a call— 


you'll be glad you did. 


jhe con ¥ el 
y, 
MANUFACTURING 
COMPANY INC. 


7317-7329 Canal Street HOUSTON, TEXAS’ 
Office WA 8.2626 


a5 Battery Piece, Mew York 4. New York 





Geoquestion... 

Is it Ellenburger or Ellenberger? 
This one pops up in many places 
—inside Texas and outside the 
State. 


Geoanswer 

The correct spelling of this pro- 
lific Cambro-Ordovician producer 
of Texas is ELLENBURGER. The 
formation was named for the El- 
lenburger Hills of Burnet County. 














| Pay reported 


in Alaska test 


| THE FIRST REPORT of any results 


on the tight-hole | Antonio Zappa 
being drilled by Alaska Consolidated 
Oil Co. on the Alaska Peninsula near 
Iniskin Bay said the 7,000-ft.-pius hole 
had already encountered 690 ft. of 


oil sands and 190 ft. of gas forma- | 


tions. The operator has set 95%-in. 
casing to 6,075 ft. and was drilling 
ahead. 


Across the Cook Inlet to the north- | 


east, Union Oil Co. and Ohio Oil Co. 


were preparing to move in a rig for | 


the first test of its holdings on the 
Kenai Peninsula. The Union-Ohio 
wildcat will be drilled 642 miles south 
of the town of Kenai. This will put it 
12 miles southwest of the Swanson 
River Unit. 


California gets two 


southerly wildcats 


Humble Oil & Refining Co. has 


announced two wildcats for Orange | 


County in an area bordering on the 
extreme southern edge of production 
in California. They include 


-»+A wildcat to be drilled in SW | 


NE 26-7s-7w, which is in the vicinity 


| of the famed San Juan Capistrano | 


mission. This puts it about 15 miles 


| south of the most southerly produc- 


tion in California. 

---Another wildcat is slated for 
SW SW 25-6s-8w, which is 9 miles 
east of the coastal town of San Cle- 


mente, also in the immediate vicinity 


of the mission to which the swallows 
annually come back. 


| Redrill offshore test 


Standard Oil Co. of California was 
redrilling below 3,055 ft. on the sec- 


ond core hole on the 3,840-acre Par- 


cel C offshore from Santa Barabara 





THIS IS WHAT YOu 
WANT IN A VALVE 


When you are installing valves 
for water, oil, gas or mud serv- 
ices, you want safe, positive oper- 
ation at the lowest possible cost. 
This is what you get in the Cam- 
eron Gate Valve. 

This unusual valve employs the 
Cameron rotating seats, one of 
which is visible in the picture 
above. Each time the valve is 
operated, these rotating seats, on 
each side of the gate, turn up a 
new sealing surface. Valve life is 
extended tremendously and oper- 
ating cycle cost is reduced to the 
lowest figure of any valve in 
similar service offered today. 
Cameron Gate valves are avail- 
able in sizes from 2 to 6 inches 
and pressures from 960 to 15,000 
psi. Next time you order, get 
what you want — Safety, Service 
and Top Economy — get Cameron 
Gate Valves. 


IRON WORKS, Inc. 
P.O. Box 1212 Houston, Texas 


New 


ks 
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County. This test is located 1 mile 
west of an earlier core-hole drill on 
the parcel that reportedly encountered 
encouraging shows of gas and con- 
densate before being abandoned in a 
manner permitting reentry later. Be- 
fore being plugged back, this newest 
core hole was taken to 7,200 ft. 


New pool tapped 
at Windgap area 


The latest development in Kern 
County’s active North Tejon fie'd was 
a new pool discovery in the Windgap 
area by Richfield Oil Corp. 

Richfield found the new pool about 
% mile south of the Windgap area 
with an 8,254-ft. test in NW SE 36- 
11n-20w. The new discovery found 
production in the intervals 7,398- 
7,407 ft., 7,416-26 ft. and 7,433-36 
ft. The well was completed flowing 
149 bbl. daily of 62°-gravity conden- 
sate with 6.5 M.M.c.f. of gas through 
a %-in. choke, 1% cut. 


New gas reported for 
Oklahoma's Beaver 


Important new gas production is 
reported at a southeastern Beaver 
County wildcat in Oklahoma’s Pan- 
handle. Is is the El Paso Natural Gas 
Co. 1 Oklahoma-Schneider in NW 
SW NE 36-1n-26eCM. 

On calculated open flow the well 
made 8,250 M.c.f.d. plus 140 bbl. 
distillate in 17 hours and 55 bbl. of 
water on 24/64-in. choke. Production 
is from Morrow sand at 8,524-60 ft. 
This new strike lies 442 miles south- 
east of the town of Logan and 2% 
miles east of new South Logan field, 
a Shell Oil Co. Morrow gas discov- 
ery. 


Woodward County 
adds third pay 


A NEW Woodward County discovery 
in northwestern Oklahoma added its 
third pay—the Missouri Pennsylvanian 
lime. The new pool opener, Shell Oil 
Co. 1-30 Munson, C SW NW 30- 
25n-19w, is already a Morrow and 
Chester producer. 

Flow on test of the Missouri at 
6,108-20, 6,152-62, and 6,189-96 ft. 
was 1,700 M.c.f.d. on 1-in. choke. 
The Morrow at 6,945-52 ft. got 2,330 
M.c.f.'. of wet gas, while the Chester- 
Mississippian zone at 6,963-68 ft. 





EXCLUSIVE ‘“‘CABLE-LOCK’’ COUPLING 


makes Thermoid Powerflex the strongest, 
safest rotary hose in the industry 


Why does Thermoid Powerflex have 
40% more bursting strength than the 
second-best rotary hose? 


It’s because of the exclusive “cable-lock”’ 
coupling shown above, which is integral 
with every hose length. Note how each 
of the steel reinforcing cables is accu- 
rately positioned to insure equal cable 
stress. This exclusive construction fea- 
ture gives up to thousands of extra 
pounds of evenly balanced holding 
power from coupling to coupling. 





THERMO/ID 


Thermoid Powerflex Hose not only can 
operate safely at any pump pressure 
now available, but has a reserve strength 
that insures against blow-outs, thus 
guaranteeing uninterrupted service dur- 
ing its long life. 

Every length in every size (up to 4” 
inside diameter) certified API Class C. 
Ask the Thermoid distributor for full 
information, or write Thermoid Division, 
H. K. Porter Company, Inc., Tacony & 
Comly Sts., Philadelphia 24, Pa. 


























TKR DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment— 


DELTA-STAR ZLECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL 

DIVISION: Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN- 

KIDD STEEL DIVISION: Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE 

ROPE DIVISION, MOULDINGS DIVISION; and in Canada, Refractories, “‘Disston” Tools, “Federal” Wires and Cables, 
“Nepcoduct” Systems—H. K. PORTER C/*SPANY (CANADA) LTD 


netted 3,400 M.c.f.d. This new pool 
is just east of the southeast corner 
of Harper County. 
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A SPECIAL TOOL 


FOR A SPECIAL JOB... 


that’s what makes Halliburton Well Services better! 


“DM"-"DC” SQUEEZE PACKER 
AND BRIDGE PLUG 
HYDRAULIC RETRIEVABLE 
CEMENTER 


FULL-FLOW \ 
DRILLABLE 
PACKER | 





TYPE "C” 
PRODUCTION 
PACKER 


For maximum results, every well service opera- 
tion must be performed by the tool best suited to 
the job. Halliburton Special Tools for Squeeze 
Cementing, Treating, Testing and Production are 
designed for the best performance wherever it is 
necessary or desirable to confine pressure to a sec- 
tion of the well bore or cased hole. 

Halliburton Tool, Development Engineers have 
the assignment of designing the Special Tools 
required to make the world’s best oil well service 
still better. By means of their unmatched research, 
design and development, Halliburton offers a com- 


= SPECIAL TOOL SERVICES 


“HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 


plete line of unequalled packers and auxiliary tools 
that provide superior well services, for faster, more 
effective, less costly treatments... both routine and 
special... that will aid in more profitable operation 
of your well. 


Whether you are an operator in the Mid-Conti- 
nent, Gulf Coast, California, Pennsylvania—or 
anywhere else in the world of oil... whatever your 
well conditions ... for Special Tools that do the job 
better, rely on the Halliburton “three million serv- 
ice job experience.” 


HALLIBURTON 


284 Service Centers — Just Minutes Away from Your Wells” 
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SOME ADVANTAGES 


OF THESE HALLIBURTON SPECIAL TOOLS... 


“DM”’-“DC” SQUEEZE PACKERS AND BRIDGE PLUGS 


Halliburton “DM”"-"DC” Drillable Squeeze Packers are 
specially designed for squeeze cementing . . . Dependable 
and easy to set on drill pipe, tubing, electric wire line, or 
sand line. . . engineered to provide a positive fluid “shut-off” 
from either direction, regardless of depth and pressure. May 
be used as a Bridge Plug when a Sealing Plug or Ball is 
dropped or pumped in place after Packer is set, or sealing 
plug may be installed before tool is run. 


FULL-FLOW DRILLABLE PACKER 


An economical, full-opening drillable packer, designed 
especially for formation fracturing when set in either casing 
or hard uncased formation near to true bit size with pres- 
sures to 3,500 psi below the packer. Particularly effective 
when used with full-opening tubing check valve, as an open 
hole packer in gas wells with one or more pay sections 
treated separately and with no fluid load in the annulus on 
top of the packer. 


HYDRAULIC RETRIEVABLE CEMENTER 


Simply operated, easily set by hydraulic pressure, with 
automatic pressure testing of tubing as packer is set, 
designed to perform efficiently under the highest pressures 
and most difficult operating conditions encountered 
in squeeze cementing. 


TYPE “C” PRODUCTION PACKER 


A full-opening, permanent type drillable casing packer, 
designed to run on tubing, serves both single and multiple 
zone completions. Permits passage of flush joint and coupled 
tubing through the packer. A positive type standard Sealing 
Unit, with external seals, is used in packer (Fig. 4) to pro- 
vide a tight fluid or gas seal between the packer and tubing 
string... The Type “C” Production Packer may also be 
used with the “J-Latch” Sealing Unit; this easily operated 
sealing unit is run in on tubing to effect a seal in the pro- 
duction packer and to permit the operator to leave the tub- 
ing in tension, if desired. 


HYDRAULIC TYPE “C” 
RETRIEVABLE #§ PRODUCTION 
CEMENTER 


“DM"-"DC” 
SQUEEZE PACKER 
AND BRIDGE PLUG 
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HALLIBURTON OIL WELL CEMENTING COMPANY 


284 Service Centers — Just Minutes Away from Your Wells” 


8, 1959—VOL. 57, NO. 24 


DUNCAN, OKLAHOMA 





Strikes spark big Pan handle push 


TEN DISCOVERIES in less than a 
month and only one dry hole—that’s 
the success tale in western Ochiltree 
County in the Texas Panhandle. 

This portion of the county is rapid- 
ly mushrooming into one big multi- 
pay Pennsylvanian reservoir with 
production from every sand in the 
section. Since the first of May Texas 
Panhandle explorers have opened 8 
new oil pools and 2 gas fields. This 
high success compares with other 
exploratory laurels in the northwest- 
ern Anadarko basin. 

The 10 new finds are shown on 
the accompanying map. Shamrock 
Oil & Gas Corp. 7 Dan W. Manning, 
Section 43, Block 4, GH&H Survey 
(1 on map), is a new upper Des 
Moines sand discovery in Twin Des 
Moines field. The operator com- 
pleted the new pay strike on the 
pump for 44 bbl. of oil per day. Per- 
forations were at 6,320-36 ft. 

Phillips Petroleum Co. | Rogers 
“D”, 3 miles southeast of Shamrock’s 


TEXAS’ Ochiltree 
County, a pace- 
setter in the Pan- 


handle in the past 
few years, is still 
the busiest portion 
of the northwestern 
Anadarko basin. 


find, (2 on map), a northwest offset 
to Foree & Apache's recent discov- 
ery, in Section 53, Block 4, GH&H 
Survey, confirmed production and 





OIL INDUSTRY PROGRESS... powered with 


In the oil industry, the advent of high speed drill- 
ing, increased power, and greater efficiency of ma- 
chinery presented challenging problems in power 
transmission. DIAMOND engineering service pio- 
neered from the start . . . solving power transmis- 
sion problems for the oil country with new con- 
cepts of roller chain design and use. 

From the first roller chain application on a rig 
front powered by an internal combustion engine 
(1928) to the almost limitless variety of uses made 


DIAMON 


possible by today’s design, engineering and manu- 
facturing skills, DIAMOND Chain Company has 
achieved many recorded “‘firsts’’ in the design and 
manufacture of finished steel roller chain. This 
record has extended over a period of more than 
sixty-eight years. 

Whatever your power transmission problems, 
you can solve them more efficiently and more eco- 
nomically with DIAMOND Roller Chain. 


DIAMOND CHAIN COMPANY, INC. 
A Subsidiary of American Steel Foundries 


Dept. 475, 402 Kentucky Avenue, Indianapolis 7, indiana 
Tulsa Office: 2238 Terwilleger Bivd. 
Offices and Distributors in All Principal Cities 


Please refer to the classified section of your local telephone 
directory under the heading CHAINS or CHAINS-ROLLER. 
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opened a new pay for the area. The 
Des Moines oil well flowed 163 bbl. 
per day on I-in. choke. Nearest Des 
Moines production is 1%4 miles to 
the west. Location of Phillips’ well 
is in Section 46, Block 4, GH&H 
Survey. 

Another Des Moines oil discovery 
nearing completion is Texaco, Inc. 
1 L. R. Conner (3 on map), 22 miles 
east of the Phillips well. This well, 
located in Section 51, Block 4, GH&H 
Survey, swabbed 52 bbl. of fluid in 
12 hours, mostly oil, on last reported 
tests. This strike is 154 miles north 
of Des Moines production at Conner. 

Marmaton oil production was es- 
tablished 3% miles southeast of 
Texaco’s well at Horizon Oil & Gas 
Co. 1-25 Roscoe Elliott (4 on map) 
in Section 25, Block 13, T&NO Sur- 
vey. The well is shut in for potential. 
Swabbing got 100 bbl. of new oil in 
22 hours at the rate of 5 bb!. hourly. 

West Waka’s east side has new gas 
production in lower Morrow sand, 
and oil in regular field pay, the up- 
per Morrow. Amarillo Oil oe ee 
Stump, Section 12, Block 4-T, T&NO 
Survey, 14% miles south of Waka 
townsite (5 on map), flowed 1,020 
M.c.f.d. on tests. Operator will now 
test the oil pay in upper Morrow. 
This well is 6 miles southwest of 
Horizon’s well. 


The Southeast Farnsworth area has 
three new discoveries. Nafco | Audie 
Conley (6 on map), flowed 4,600 
M.c.f.d. plus distillate from lower 
Morrow. This well is in Section 72, 
Block 13, T&NO Survey. Blanchard 
Drilling Co. 1 Archer (7 on map) 
has upper Morrow gas production to 
offset to the southwest Morrow oil 
in Southeast Farnsworth field. Flow 
was 10,750 M.c.f.d. on calculated 
absolute open flow. Location is Sec- 
tion 74, Block 13, T&NO Survey. 
Morrow oil production was opened 
by Sinclair Oil & Gas Co. 2 miles 
southeast of Blanchard’s well at 1 
Barnes (8 on map). This well flowed 
199 bbl. of oil per day in middle 
Morrow sand. Location in Section 76, 
Block 13, T&NO Survey. 

Cleveland-sand oil production was 
opened at the bottom of the county 
at Texaco | J. A. King, Section 27, 
Block J T, B&B Survey (9 on map). 
This well is | mile east of Southeast 
Horizon field. Texaco is moving in 
cable tools for completion. 

Additional Cleveland oil produc- 
tion is reported at Pitman 2 Mc- 
Greevey (10 on map), % mile north 
of Cleveland production in Horizon 
field. Location is Section 111, Block 
4-T, T&NO Survey. 

These new Pennsylvanian discov- 
eries, extensions, and new pays point 


PNEXT WEEK 


up the vast potential of Ochiltree 
County—not only the west side, but 
the entire county and its neighbors. 
Five years ago the map of this coun- 
ty was bare of oil and gas fields. 
When the big push into the pre- 
Permian rocks of the Panhandle be- 
gan about 8 years ago, Hansford 
County was the first target. This play 
moved across into Ochiltree for 
awhile, then faded. Gradually, the 
Farnsworth areas began to grow. 
Then came Lipscomb, Hemphill, and 
Roberts counties. But the big push 
went back into Ochiltree County and 
w:th great success. The entire Hans- 
ford-Ochiltee area seems destined to 
become one big Pennsylvanian pro- 
ducing area. 
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GEOPHYSICAL 
ENGINEERING CO. 


TRANSIT TOWER SAM ANTONIO CApito! 6.1393 


Foreign Experience Since 1927 


NEVER CONTENT TO BE ‘AS GOOD AS’’... 
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The Petty Mobile Laboratory takes 
laboratory test procedures to the field 
and insures Petty clients of optimum 


instrument performance at all times. 


ALWAYS STRIVING TO BE ‘BETTER THAN"’ 
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Se age cs a J 
ANOTHER pre-Permian strike for north- 
western Lea County. Texas Crude and 
McAlester Fuel 1-HN State flowed oil 
on drill-stem test of the Pennsylvanian. 


New Mexico test 
flows oil on DST 


A WILDCAT in Lea County, New 
Mexico, has opened another pre-Per- 
mian pool along the county’s north- 
western border. 

Texas Crude Oil Co. and McAlester 
Fuel Co. 1-HN State flowed a total 
of 94 bbl. of oil in 3 hours on a drill- 
stem test in the Lower Pennsylvanian 
at 10,743-93 ft. Operators have tenta- 
tively identified the producing zone 
as the Bend. 

On the test, gas flowed immediately, 
followed by the water blanket in 35 
minutes, and oil in 40 minutes. It 
was flowed into pits for 15 minutes, 
then turned into tanks. The first hour 
it flowed 29.5 bbl., and 15.66 bbl. in 
the next 30 minutes. Both gages were 
through %%2-in. choke. Gravity was 
45.6°. 

Several other sections in the Penn- 
sylvanian have indicated production. 
At 10,680-75 ft., the well flowed gas 
at the rate of 4 M.M.c.f.d., plus 7 
bbl. of condensate an hour. 

Location is SE SW 16-1 1s-33e, 
6 miles southeast of Caprock. 


Bethel Dome Gets 


First Woodbine Gas 


The first gas well in Woodbine 


| sand, has been completed on Bethel 


salt dome in northwestern Anderson 
County, East Texas. 


Texaco, Inc., 10 E. C. Williams 


| rated a calculated open-flow poten- 


tial of 3,200 M.c.f.d. of gas from 
perforations at 5,605-09 ft. Shut-in 
pressure on tubing was 1,965 psi. 
Production has been classified as dry 
gas. : 
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Any way you look at it-- 


RIPLE STRING 


completions are rewarding to the operator. With today’s 
advanced tools, production and completion operations 
are entirely safe. Each year brings improved equipment 
and techniques, such as the fully retrievable hydraulic-set 
packers now available. 


RIPLE STRING 


completions can be made at very little additional cost. 
After all, it’s a matter of pure economics. Fewer wells 
need be drilled and payout is faster. P-R-I-M-E® 
completions have operational advantages due to flexi- 
bility of down-hole arrangements. 


RIPLE STRING 


completion equipment was developed by Brown Oil 


Tools—and don’t forget, Brown can supply your needs 

for single, dual and quadruple string installations. 
There is a Brown Oil Tools representative near you. 

Ask him for the latest information on multiple alternate 


completions. 











P*R-+1l-M-E® — (Parallel Retrievable Independent Multiple-string Equipment) 
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'58 find develops quickly 


LAST YEAR'S most important dis- 
covery in Northwest Oklahoma, 
North Buffalo field, is fast develop- 
ing into the most significant new find 
in this part of the Anadarko basin 
since Laverne. This multipay reser- 
voir, originally an Arbuckle Cambro- 
Ordovician discovery, now boasts 
seven pays—the Lansing-Pennsylva- 
nian, Kansas City-Pennsylvanian, Os- 
wego - Pennsylvanian, Viola - Ordovi- 
cian, Arbuckle - Cambro - Ordovician, 
Chester-Mississippian, and Morrow- 
Pennsylvanian 


In the past 3 weeks four new-pay 
discoveries have been added te this 
Harper County field. Three other 
wells are drilling or testing inside the 
field limits which thus far have no 
bounds. The four new pays are: 

@ Sinclair Oil & Gas Co., discov- 
erer of the field, has Morrow sand 
production north of the field at | 
Rohrer in 20-29n-22w. On drill-stem 
test at 5,695-5,708 ft. the well flowed 
2,830 M.c.f.d. This well is 2 miles 
north of nearest field production. 

@ On the west side of the field 








15 h.p. motor operating effi 
ciently on single-phose electricity 
—thanks to the H-A-S Conversion 


System. 


Write for this N Ow! 


“How to use three-phase motors 
on SINGLE-PHASE CURRENT” 


...and profit from the 
added economy 
and efficiency! 


Three-phase motors cost less than 
single-phase motors, are more effi- 
cient and have far greater salvage 
value. 

The New H-A-S Phase Conversion Sys- 
tem enables you to use three-phase 
motors (3 h.p. or larger) on 220 V 
single-phase current. Three-phase mo- 
tors cost less, operate for less, and can 
be used later on three-phase current. 
The H-A-S is available in two models, 
for motor mounting and remote 
mounting. 


KEN ELLIOTT MOTORS, Inc. 


BOSSIER CITY, LOUISIANA 
P. O. Box 5158-A 


On many rural single-phase lines 
service is limited to 5 h.p. single- 
phase motors, but the H-A-S 
Phase Conversion System permits 
the use of three-phase motors up 
to 75 h.p. 


This is GOOD NEWS in the oil country. 
To solve an immediate problem—or for 
your files—write NOW for complete 
details and the name of your nearest 
supply store or distributor! 


Ao -#8~S euast conversion system 














NORTH BUFFALO is the Anadarko 
basin’s most important development 
spot with its multipay zones proving 
to be good producers. 


Sinclair's 2 Rosa Lee Kuhn, 6-28n- 
22w, has Chester pay at 5,580-5,927 
ft. Three other pays are indicated in 
this well, also. 

e@ Sinclair's 1 Rogers, 8-28n-22w, 
is a Morrow sand discovery for the 
field. Gas flow at 5,668-96 ft. was 
1,420 M.c.f.d. Five other pays have 
been tested in this well. Drilling con- 
tinues below 7,042 ft. 

@ An-Son Petroleum Corp. 1 
Bender in 7-28n-22w is a Viola dis- 
covery for the field. The well flowed 
1,950 M.c.f.d. on 16/64-in. choke. 
Calculated absolute open flow was 
5,743 M.c.f.d. plus 5% bbl. of con- 
densate per hour. An-Son is testing 
Arbuckle oil pay in the well at 7,660- 
80 ft. 

Sinclair's original discovery well, 
the 1 Holcomb, flowed 314 bbl. of oil 
per day on completion in Arbuckle 
last year, opening remote Cambro- 


| Ordovician in a vast basin that has 


only three such areas. Its distance 
from similar production (at Yellow- 
stone in Woods County, and at Lake- 
ton in the Texas Panhandle’s Gray 
County) caused considerable excite- 
ment in the Anadarko basin. 

Harper County is and has been con- 
sistently one of the busiest areas in 
the entire basin for the past 3 years. 
North Buffalo is the center of this 
activity. The only other field in this 
part of Oklahoma with such a long 
list of pay zones is the Griggs area in 
far southeastern Cimarron County at 
the far end of the panhandle. 


New Nebraska 


strike tests 


NEBRASKA'S new Pennsylvanian 
discovery, Skelly Oil Co. 1 Reiher, 
swabbed 88 bbl. of oil per hour on 
test of the lower Lansing-Kansas City 
at 3,910-20 ft. This field opener is 
14% miles northeast of another Skelly 
discovery in Rawlins County, Kansas. 

Testing continues at the Nebraska 
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well and offsets are ready. This is 
the best recovery in the Nebraska part 
of the northwestern Kansas Pennsyl- 
vanian push. The Kansas well 
swabbed 30 bbl. of oil in 4% hours. 
It is the 1 Cahoj, SE SE NE 17-1s- 
34w. The Nebraska wel! is in C NE 
NE 28-In-32w, Hitchcock County. 


Oklahoma's Davis 


has important hit 


SOUTHERN OKLAHOMA’S most 
important strike of 1959 is new Davis 
field on the north side of the Arbuckle 
Mountains in Murray County. The 
first offset to the discovery well is 
testing in all three Bromide Ordovician 
sands. It is Sohio Petroleum Co. 2 
Lewis-A, NW NE SE 32-In-2e. 

Drill-stem test in the First Bromide 
sand at 5,399-5,412 ft. got 13 
M.M.c.f.d.; Second Bromide at 5,446- 
55 ft. got 10 M.M.c.f.d.; Third 
Bromide at 5,492-5,534 ft. showed 
gas and oil. 

The field discovery well, located 
on the north side of the famous Ar- 
buckle Mountain uplift, flowed 60 
bbl. of oil in 8 hours on 10/64-in. 
choke from Bromide perforations at 
5,662-72 ft. The McLish sand also 
produced but there are no details on 
the production tests. 


Cretaceous tapped 
in Mississippi 
ANOTHER Lower Cretaceous pool 
opened in Mississippi last week. Pan 
American Petroleum Corp. completed 
a gas discovery at 1 Jeff Holloway 
in SE SW 24-8n-20w, 6 miles south- 
west of Gwinville gas field, Jeff Davis 
County. 

On potential test in the Moorings- 
port sand the well flowed at the rate 
of 2,736 M.c.f.d. plus 24 bbl. of con- 
densate per day on 9/64-in. choke 
from perforations at 13,264-70 ft. 
Total depth is 15,362 ft. in salt. Top 
of the salt was only 299 ft. below the 
top of the Hosston. Structurally, this 
test is 2,026 ft. lower on top of the 
Hosston than a deep well at Gwinville, 
but is 2,855 ft. higher on top of the 
salt. Shows were reported in the lower 
part of the Paluxy, Mooringsport, and 
lower Glen Rose. 


Discovery wells 


CALIFORNIA 

Richfield Oil Corp. 5636- 
NW SE 36-I1n-20w, 148 
BOPD, 62° gravity, 6,500 M.c.f.d. gas, 
Y%-in. choke, 0.1% cut, perfs. 7,398- 
7,436 ft., TD 8,254 ft. (New pool dis- 
covery in Windgap area of North Tejon 
field). 


Kern County: 
KCL-L, 
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WESTERN CANADA 


Alberta: Imperial 16-31-63-10 Judy Creek, 
LSD 16, 31-63-10wS. Swan Hills oil 
discovery. TD 9,940 ft. 

Imperial 16-35-63-11 Carson, LSD 16, 
35-63-1lwS. Swan Hills oil discovery. 
TD 9,018 ft. 

Atlantic Refining Co. et al. 6-16-55-18 
Marlboro, LSD 6, 16-55-18wS. D3 oil 
discovery. TD 12,230 ft. 


ILLINOIS 


Clay County: Ray Hendricks 1 Wells, NW 
SE 26-4n-8e. IPP 37 BOPD, 60 BWPD, 
Cypress 2,680-89 ft. TD 3,120 ft. Dis- 
covery of Pixley pool. 

Edwards County: National Associated Pe- 
troleum Corp. 1 Phillip Hallan, NE NE 
SW 26-2s-10e. IP 24 BOPD after re- 
acidizing, Rosiclare 3,224-30 ft. TD 


3,350 ft. Oil discovery in Illinois basin. 
Effingham County: David F. Herley-C. E. 
inn 1 Ted Sapp, SW NW SW 33-6n- 
Se. IPP 30 BOPb, 10 BWPD, Benoist 
2,310-17 ft. TD 2,317 ft. Oil discovery 
in Illinois basin. 
Hamilton County: Oslager Oil Co, 1 Mag- 
ie Robertson, NE NE SE 10-6s-Se. 
PP 30 BOPD, Aux Vases 3,202-39 ft. 
TD 3,244 ft. Oil discovery in Illinois 
basin. 


KENTUCKY 


Henderson County: UPP Oil-Richard Da- 
voust-Ashland Oil Refining Co. 1 
M. D. Chandler, 21-P-24. IP 55 BOPD, 
and 100 bbl. water per day after frac- 
ture, Cypress 2,080-93 ft. TD 2,470 ft. 
Oil discovery. 

Grayson County: Luther Combs 1 Gordon 
Stinson, 2-L-37. IPP 22 BOPD, natural, 








NOW! advanced JENSEN design 


assures perfect counterbalance 


On JENSEN’S Rotary Jack, cranks and counterweights are engi- 
neered and designed to provide perfect counterbalance through- 


out the entire pumping cycle. 


The smooth, steady operation of JENSEN’S Rotary Unit levels 
out power surges and improves the life and 
efficiency of sub-surface equipment as well. 


JENSEN’S exclusive rack-and-pinion coun- 
terbalance system allows just one man—on 
the ground—to make all necessary weight 
adjustments, without special equipment. 


Get all the facts on a JENSEN before you 
buy any pumping unit. Write today for 


your copy of our new catalog. 


STOCKED BY YOUR LOCAL SUPPLY STORE 
Made by JENSEN BROS. MFG. CO., INC., P. O. Box 477-F, Coffeyville, Kan. 
Export Office: 250 Park Avenue, New York 17, N. Y. 








Warsaw 546-548 ft. TD 548 ft. Oil dis- 
covery, new field. 


SOUTH LOUISIANA 
Terrebonne Parish: Shell Oil Co. and Pan 
American Petroleum Corp. 1 Martin, 
84-18s-18e. IP 32 BOPD, 3,416 M.c.f.d., 
12/64-in., 46°, TP 4,015 psi., pert. 
11,894-11,900 ft. TD 12,194 ft. ew 
pay in Chauvin field 


MISSISSIPPI 
Jefferson Davis County: Pan American Pe- 

troleum Corp. 1 Holloway, SE SW 24- 
8n-20w. IP 2,736 M.c.f.d., 24 BCPD, 
9/64-in., 52°, TP 4,625 psi., perf. 13,- 
264-70 ft., Mooringsport. TD 15,362 ft 
Elev. 408 ft., Lower Cretaceous 9,800 
ft., Mooringsport 12,982 ft., Hosston 
15,045 ft., salt 15,274 ft. New field and 
salt dome discovery well. 


NEBRASKA 
Kimball County: Viking Oil Co. et al. | 
Mockett, C SE NW 18-12n-S6w. IPP 
14 BOPD, “J” sand discovery, new 
field. TD 6,845 ft. “J” sand 


NEW MEXICO 

Chaves County: George W. Riley, Inc., 1-9 
State, 9-15s-28e, 7 miles northwest High 
Lonesome field. IPP 14 BOPD, 31°, 
pay 2,514-50 ft. TD 2,750 ft., elevation 
3,584 ft. 

Eddy County: Shell Oil Co. and Texas 
Crude Oil Co. 1-25 Big Eddy-State, 
25-20s-3le, 20 miles northeast of Lov- 
ing. IPP 38 BOPD, 20.5°, Tansill 
2,481-2,700 ft. TD 7,605 ft., elevation 
3,534 ft. Delaware 4,092 ft., Bone 
Springs 7,566 ft. 


OKLAHOMA 
Caddo County: Sinclair Oil & Gas Co. | 


Okfuskee County: Snee & Eberly 1 


Archer County: Gulf Oil Corp. 1 


Aransas County: 


Ray A. Giles, E¥2 NE SE 2-6n-13w. 
IPF 148 BPOD, 80 M.M.c.f.d., 37°, 
First Bromide sand 8,800-8,904 ft., 
934-68 ft. TD 9,200 ft. 


Dewey County: Union Oil Co. of California 


1 Irwin, 8 miles southeast of West 
Valley Center in N¥%& SE NW 10-16n- 
17w. IPF 4,700 M.c.f.d., shut in gas 
discovery, Morrow Pennsylvanian sand 
11,211-42 ft., 22/64-in. choke. TD 
11,512 ft. Gas discovery in northwestern 
Anadarko basin. 


Murray County: Falcon-Seaboard Drilling 


Co. 1 Fisher, SE NE NE 12-1s-2e. IPP 
52 BOPD, basal McLish Ordovician 
2,848-57 ft., 25°. TD 3,971 ft. New 
oil pool in Ardmore basin. 
Flem- 
ing C NE NW 3-10n-12e. IPF 12,664 
M.c.f.d., Union Valley and Cromwell 
2,952-3,032 ft. TD 4,137 ft. Gas discov- 
ery. 

NORTH TEXAS 
J. R 
Parkery, Jr. “B,” Dallas CSL Sur., A- 
113, 11 miles northeast of Megargel 
IP 426 BOPD, 12/64-in. choke, 38.6°, 
GOR 117:1, TP 320 psi., Caddo lime- 
stone 4,897-4,909 ft. TD 5,192 ft., 
ground elevation 1,104 ft. 


Clay County: A. R. Dillard 1 Hapgood, A 


J. Yarborough Sur., A-988, 7 miles 
northwest of Bellvue, 1% mile south- 
east of 6,200-ft. production. IP 162 
BOPD, %-in. choke, 41°, GOR 860:1, 
TP 120 psi., Bryson sand 4,868-73 ft.; 
IP 480 BOPD, 18/64-in. choke, 43.5°, 
GOR 1352:1, TP 700 psi., Mississippian 
6-167-77 ft. TD 6,180 ft., Dual discov 
ery. 
TEXAS GULF COAST 

Sunray Mid-Continent Oil 


Co. 1 State Tract 96, Aransas Bay, 61 
miles north of Rockport. IP 33 BOPD, 
¥-in., 42°, TP 1,060 psi, GOR 3,480 
cu. ft. per bbl., perf. 8,805-15 ft., Frio. 
TD 11,864 ft. Discovery well Long 
Reef field. 

County: Harkins & Co. et al. 2 Car- 
penier, R. P. Little Sur., A-467, 7 miles 
northwest of Beeville. AOF 8 M.M.c.f.d., 
shut-in pressure 1,423 psi., perf. 3,723- 
31 ft., Hockley. TD 3,792 ft. New-field 
discovery (Carpenter). 

Harkins & Co. 2-B Mae H. Gillette, R. P. 
Little Sur., A-463, 7 miles northwest of 
Beeville. IP 45.53 BOPD, 7/64.in., 
33.5°, TP 260 psi, GOR 329 cu. ft 
per bbl., perf. 3,740-46 ft., Hockley. 
TD 3,825 ft. Second well and discov- 
ery oil well in newly opened unnamed 
field. 

Tennessee Gas Transmission Co. 1-B 
A. N. Hahl, T. W. Whittington Sur., 
A-327, 4 miles northwest of Pettus 
AOF 6,250 M.c.f.d.. GLR 110 M.c.f 
per bbl., 43.5°, shut-in TP 1,659 psi., 
perf. 6,687-89 ft., Wilcox-Slick. TD 
7,301 ft. New-field discovery between 
Burnell, South Caesar, and Dahl fields 

Galveston County: Hassie Hunt Trust | 
Wilkins et al., Lot 493, Lemuel Craw 
ford Sur., 1% miles southeast of Alta 
Loma. AOF 1,500 M.c.f.d.. GLR 50 
M.c.f. per bbl., 44.4°, shut-in TP 6,115 
psi., perf. 11,300-08 ft. TD 14,500 ft 
New Pay in Alta Loma field. 

Goliad County: Northern Pump Co. 2 Cyrus 
Reagan Gas Unit, Ramon Musquiz 
Grant, A-29, 1 mile southeast of Char- 
co. AOF 5,600 M.c.f.d. GLR 36.1 
M.c.f. per bbl, 53.4°, shut-in TP 
2,676 psi., perf. 7,736.42 ft., Wilcox- 
First Massive, and 24,500 M.c-f.d., 





PICTURED IS 200-MAN CAMP 


Elder FIELD TRAILERS 


ELDER field trailers are bui 


the toughest off-the-road conditions. You 
no middlemen involved. 


frills. Sold to you direct ... 


KNOCK-DOWN AND 
SKID MOUNTED UNITS AVAILABLE 
to give — trouble-free service under 
0 


not pay for house trailer 


WORLD-WIDE LEASING—Our special lease plan saves you money. You have no capital 
investment in trailers, and your leased trailers are chargeable to expense! 


TURNKEY OPERATION—We'll operate your camp for you... 


fuel, laundry and pick-up truck 


furnish personnel, food, 


Kitchens, Diners, Sleepers, Showers, Offices, Power Plant and Water Tank Trailers. 


ALASKA 





ELDER TRAILER AND BODY, INC. 


P.0. Box 9042, Denver 16, Colo. 
AMherst 6-1781 





WIDCO Portable Loggers save time and money 
in shallow well logging 


=a "ak 


1,000 ft. Unit 2,000 ft. Unit 


| 


3,000 ft. Unit 5,000 ft. Unit 
(Multiple Electrode) 


ELECTRIC * GAMMA RAY 


TEMPERATURE + CALIPER 


The most economical and efficient 


logging equipment for: 
SHOT HOLES * CORE HOLES 
SECONDARY RECOVERY 
PROGRESS LOGGING 
SHALLOW PRODUCTION 
SOLD OR LEASED 
LEASE/PURCHASE PLANS 


THE WORLD'S 
MOST WIDELY USED 
Ye) - ae 1-1 a = 
WELL LOGGING 


weet aga ae oe _ e HOUSTON 


Alele@eme (elt) tie), mes @-45 


EQUIPMENT 


)ORES X 282. BELLAIRE TEXAS 7 ABLE 
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HOW MUCH 


PROFIT 
IS THERE 
IN THE 


OIL 
INDUSTRY? 


In 1958, profits 
dropped nearly 
$2,000,000,000 
because of 
corrosion, much 
of it due to 
corroded 

pipe lines! 


SOUTHWESTERN PLASTIC PIPE COMPANY 
has pioneered in the manufacture of a full 
line of plastic pipe that plugs the profit rat- 
hole of corroded pipe replacement costs. 
SOUTHWESTERN has a field staff of skilled, 
experienced Application Engineers to as- 
sist you in selecting the correct pipe for 
your job, 


FOR RELIABLE, FIELD-PROVEN plastic pipe, ask for 
SOUTHWESTERN—today’s best buy for every pip- 
ing need: 


. Water flooding 

. Salt water 
disposal 

. High paraffin 
and sour crude 
flow lines 
Tank battery 
hook-ups 

. Lease fresh 
water lines 

6. Raw gas lines 


SOUTHWESTERN plastic piping costs you less, /asts 
years longer! It's pressure-rated, hard and tough 
with extremely high impact strength. 


WRITE, WIRE OR CALL FOR COMPLETE INFORMATION 
Al / 
‘7 


Southwestern 


PLASTIC PIPE co. 


the Amer 


P.O. Box 117 « Mineral Wells, Texas Phone FA 55-3344 


Swre.-tt 
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TRAVELING PLUNGER ROD 
TYPE BOTTOM HOLD- 
DOWN PUMP 
STANDARD SIZE 
Figs. 400P, 600P, 70O0P, 
800P 


Single or double, self-aligning, 
combination cup and plunger or 
all-metal trave plunger type 

umps made in four sizes: regu 
2” regular and 


HOU SING MECHANT 

ING SHOE, which — sand- 
ing in of pumps 

dum and ° pump 2 
any time by our sand flu 
rangement. 


shing ar- 


TOP HOLD DOWN INSERT 
ROD PUMP 


Standard Size 
Figs. 400T, 500T 


ya Goudie P my =I in- 
sert pum ree types: 
—— on cup Peed single P ung. 
a cup = ouble 
Seif-ali ing type; and metal-to- 
nae hr e oe i with Reg: 
pe. are eq pped 
bony or Extra lloy P! 
ground individually to fit the are 
rels, assuring longer life on bo 
pump and surface ec,uipment. 


SPECIAL HEAVY DUTY 
SEALING DEVICE 


This special Combination Sand 
Housing and Seating Device is in- 
valuable in bad sand conditions, 

aay \~ 4 pump is sanding 

extremely 

sandy aie ae pump may be un- 
seated occasionally to allow a 
small rtion of tub fluid to 
flush — h the sand housin, 
e accumulated san 

to the well, 

Pumps for all fields, depths and 
conditions. For further informa- 
tion write for complete catalog. 


SALES & SERVICE STORES 


Drumright, Okla. Natchez, Miss. 
Edmond, Okla. Oil City, Miss. 
Eureka, Kansas Reed City, Mich. 
Healdton, Okla. Seminole, Okla. 
Heidelberg, Miss. Shidler, Okla. 
Kilgore, Texas Stephens, Ark. 
Vivian, La. 





| 











GLR 41.9 M.cf. per bbl, 55.2°, shut- 
in pressure 2,412 ~ rf. 7,488-92 
ft., Wilcox-Luling. TD 7,850 ft. New 
pays in Southeast Charco field. 

Harris County: Eicher & Lively 3-A An- 
gelo Candelari, Reels & Trobough Sur., 
A-59, ¥2 mile east of Houston city 
limits. IPP 62.30 BOPD (net), 20% 
water, 22.2°, perf. 3,804-14 ft., Mio- 
cene. TD 3,880 ft. New pay in Clinton 
field. 

Jackson County: H. H. Howell, 
Cox et al. 1 Mauritz Trust Estate, 
Section 5, Sutherland Pasture Sub., 
George Sutherland Sur., A-75, 4 miles 
southeast of Ganado. AOF 15 M.M. 
c.f.d. dry gas, shut-in TP 2,502 psi., 
perf. 6,871-73 ft.. Frio. and 18.3 
M.M.c.f.d., dry gas, 2,166 psi. (shut- 
in), perf. 6,679-82 ft., Frio. TD 7,109 
ft. New pays in Stewart field 


Cecil J. 


David Crow and W. O. Harris 1 West- 
hoff et al., Section 5, Westhoff Ranch 
Subd., James Rector Sur., A-62, 5 
miles southeast of Edna. AOF 4.1 
M.M.cf.d., GLR 200 M.cf. per bbl., 
56°, shut-in TP 2,165 psi., perf. 5,666- 
68 ft, Frio. TD 7,125 ft. New-field 
discovery—2 miles southwest of Ga- 
brysch field. 


Killam & Hurd 3 Rose & Sample, Block 
46, Campbel! Subd., Peter hite Sur., 
A-83, 10 miles north of Edna. IP 
84.17 BOPD (net), 30% water, 10/64. 
in., 23°, TP 165 psi, GOR 593 cu. 
ft. per bbl., perf. 3,517-21 ft., Greta. 
TD 3,609 ft. New pay in Southeast 
Cordele field. 


H. H. Howell, Cecil J. Cox et al. 1 Lind, 
Jemima Heard Sur., A-28, 4 miles 
south of Ganado. IP 64.94 BOPD, 





COEBEGOGO 


OIL FIELD TYPE 


Heavy-Duty 


TAKE-OFF 


LONG LIFE 





Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


=> Provides a Choice 


of Clutch Types 


Heavy Duty 
Over Center 


ROCKFORD Oil Field type POWER TAKE-OFFS are furnished 
with single or double plate, gear tooth drive clutches—with 
organic or Morlife® cerametalic friction material. A single plate 
Morlife clutch provides the torque capacity of a double plate 
organic lined clutch. Morlife’s 400% longer life and 50% 


better heat disbursal also increase the efficiency of oil field 


equipment. 


Gives dimensions, capacity tables and complete = 


M.. FOR THIS HANDY 


Power 
Take-Offs 


BULLETIN = 


or 
eal 


specifications. Suggests typical applications. 
ROCKFORD Clutch Division BORG-WARNER 


1305 Eighteenth Ave., Rockford, Iil., 
36 So. Wabash, Chicago 3, til, 


Export Sales Borg-Warner international — 


U.S.A. speed 


0800606 


254 








38°, TP 475 psi. GOR 1,770 
rf. 6,235-41 ft., 
xtension and new 


%-in., 
cu. ft. per bbl. 
Frio., TD 7,203 ft. 
pay in Stewart field. 

Jasper County: Timberland Exploration 
Co. 1 T. O. Sutton & Sons, M. Racki 
Sur., 1% miles northeast of Rockland. 
IPP 13.97 BOPD, 22°, perf. 1,263-71 
ft., basal Jackson. TD 1,324 ft. Re- 
opens depleted Rockland field. 

Jefferson County: Kilroy Co. of Texas and 
M. P. S. Production Co. 1 Doornboos, 
Lot 6, Block 8, Range K, Port Arthur 
Land Co. Subd., T&NO Sur., A-244, 
2% miles north of Port Arthur. AOF 
235 M.M.c.f.d., GLR 19,032 cu. ft. per 
bbi., 48.2°, shut-in TP 7,552 psi., perf. 
11,290-99 ft., Middle Hackberry. TD 
12,160 ft. New-field discovery—12 
miles southeast of Port Acres field. 

Michel T. Halbouty and Pan American 
Petroleum Corp. 6 H. M. Rosen et al., 
T&NO Sur., A-239. IP 2,300 M.c.f.d., 
92 BCPD (estimated), perf. 9,278-80 
ft. and 9,263-74 ft. TD 11,386 ft. New 
pay in Port Acres field. 

Tennessee Gas Transmission Co. 1 Wil- 
fert, T&NO Sur. 139, A-364, 11 miles 
east of Winnie. AOF 11.2 M.M.c.f.d., 
GLR 95,730 cu. ft. per bbi., 58.8°, 
shut-in TP 2,411 psi., perf. 8,006-11 
ft., Marginulina-Frio. TD 10,500 ft. 
New-field discovery. 

Kleberg County: Humble Oil & Refining 
Co. 9 King Ranch Alazan, Las Co- 
mitas Grant, 1342 miles southwest of 
Chapman Ranch. IP 170 BOPD (net), 
15% water, “%-in., 42.8°, TP 1,450 
psi. GOR 1,381 cu. ft. per bbl., perf. 
7,111-15 ft., and 3 M.M.c.f.d., perf. 
8,500-07 ft. TD 9,000 ft. New pays in 
North Alazan field. 

John B. Hawley, Jr., 1 
Farm Tract 15, Section 37, Kleberg 
Town & Improvement Co. Subd., 8 
miles southeast of Kingsville. AOF 3.7 
M.M.c.f.d.. GLR 38.8 M.c.f. per bbl., 
54.2°, shut-in TP 2,456 psi., perf. 6,341- 
48 ft., Frio. TD 6,481 ft. New pay in 
Ricardo field. 

Live Oak County: Jefferson Lake Sulphur 
Co. 1 Goodwyn, A. Weaver Sur., A-484, 
15 miles south of George West. IP 
102.96 BOPD, 10/64-in. 44.2°, TP 
400 psi.. GOR 1,701 cu. ft. per bbl., 
perf. 4,920-23 ft., Yegua. TD 5,700 ft. 
New pay in Northwest Ramirena Sur. 

Century Cil & Gas Co. 1 Steinmeyer 
Unit, Section 92, Charles F. Simmons 
Subd., 8 miles southwest of George 
West. IP 43 BOPD (net), 25% water, 
¥g-in., 33.8°, TP 650 psi., GOR 1,210 
cu. ft. per bbl., perf. 7,614-18 ft., Wil- 
cox. TD 7,811 ft. New reservoir in 
Maxine-Lyne area. 

Matagorda County: J. M. Flaitz and R. B. 
Mitchell 1 Andrews, Bostwick & 
Brotherton Sur., A-6, 1% miles south- 
west of Caney. Shut-in. gas well, no 
gage. TD 13,795 ft. New-field dis- 
covery. 

Refugio County: A. M. Averill, Jr., et al. 
2 R. D. Rooke Estate, Section 23, La. 
Rosa Ranch Subd. C, Jose Miguel & 
Maria Aldrete Grant, 8 miles south 
of Woodsboro. IP 52.29 BOPD (net), 
60% water, 10/64-in., 31.7°, TP 650 
si, perf. 5,489-91 ft., Frio. TD 7,020 
ft. New-field discovery. 

W. Earle Rowe 1 Birdie Driscoll Rooke 
Est., Block 5, LaRosa Ranch Subd. 
“B,” Jose Miguel & Maria Aldrete 
Grant, 4 miles south of Woodsboro. 
IP 109-56 BOPD, 10/64.in., 42.2°, 
TP 650 psi, GOR 980 cu. ft. per 
bbl., perf. 6,420-26 ft., Frio. TD 7,989 
ft. New-field discovery. 

San Patricio County: Texaco, Inc., 


Dennett et al., 


1 Cun- 
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In the heart of 
downtown Miami... 


“Away from home” living 


Magnificent bayfront accommoda- 
tions — one-of-a-kind rooms and 
suites, designed for connoisseurs, 
comfort seekers, cosmopolites 
from the world over! 

“Summit” meetings of top people 
... every day at the world-famed 
Top O’ the Columbus, 17 floors up! 
Gourmet fare, rare wines from the 
Columbus wine cellar; spectacu- 
lar views of ocean, city, and bay! 

Heart-of-downtown conven- 
ience. Airlines terminal; near 
smart shops, theaters and offices. 

Completely Air Conditioned 


Biscayne Bivd. ut First Street, Miami, Florida 
Fer reservations, call Miami, FRanklin 3-2671 
AMERICAN EXPRESS CHARGE CARDS ACCEPTED 





Shape your organization to the 
effective patterns found in 
leading companies ... 











these facts, from an intimate 
study of 31 large industrial 


companies show you how! 





TOP-MANAGEMENT 
ORGANIZATION 
AND CONTROL 


By PAUL BE. HOLDEN 
Prof. of Ind. Mgt., Stanford U 
Leunsbury S. Fish « Hubert L. Smith 
Research Associates, Stanford ( 


257 pages, 6 x 9, 5 charts, $5.50 











Based on the findings of « Covers : : _—s 
pm FE  B-- rs scores of topics, including: 
book brings you information 
on top-level ne hard Contre! ever rate of of key persennel 


oS ao operation Reports to the Board 
five you the most frequently Centrol over salaries Staff organization 
used top-management organ- Control over line of Procedure of the 
ization and control set-ups. products Board 


Staff organization Control over quality 
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High capacity Reda 
Pumps produce fluid 
volumes up to 18,000 
barrels per day from 
standard size casings. 
You can profitably 
produce wells with a 
high water-oil ratio. In- 
vestment cost per bar- 
rel of daily capacity is 
far lower when you 
choose REDA for high 
water-oil ratio wells. 


INCREASE YOUR 
PROFITS WITH 
REDA SUBMERGIBLE 
ELECTRIC PUMP 
ADVANTAGES: 


@ Lower cost for installa- 
tion, operation ond 
maintenance 
250 to 18,000 BPD 
capacities 
Depths to 10,000 Feet 
Corrosion-resistant 
construction 
Long life — dependable 
service 
Flexibility to meet changing 
requirements 

oo Of Qua, a 


s 
Write or call for more information. dll SN 
Reda engineers will be pleased to assist REDA) 


and belp plan your operations. 


REDA PUMP COMPANY 
BARTLESVILLE, OKLAHOMA 


Ma-.* subme T 
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ningham, C. Nolan Sur., A-401, 5 miles 
northeast of San Patricio. IP 41.45 
BOPD (net), 6% water, “%-in., 37.9°, 
IP 525 psi., perf. 4,898-4,904 ft. TD 
5,900 ft. New pay in Hibernia field. 


SOUTHWEST TEXAS 


Brooks County: Hillcrest Oil Co. 1 Tijerina, 


Share 4, “El Tule” Juan Jose Guerra 
Grant, A-257, 13 miles southwest of 
Falfurrias. AOF 8.6 M.M.c.f.d., GLR 
200 M.c.f. per bbl, 56.1°, shut-in TP 
2,369 psi., perf. 6,035-37 ft., Frio. TD 
6,525 ft. Discovery well Cook Stacey 
field. 


Duval County: R. F. Schoolfield and O. F 


Brock 1 
2 miles south of Freer 
25.3°, GOR 160 cu. ft 


Moody, GB&CNG Sur. 60, 
IPP 48 BOPD, 
per bbl., perf. 


Loma Novia 


Hidal 


sand. TD 4,607 ft. New 

Government Wells field. 

County: Texaco, Inc., 2 Pate Gas 
nit 1, Porcion 63, Antonio Gutierrez 
Sur., A-34, % mile south of Hidalgo. 
AOF 85 M.M.c.f.d., GLR 95,670 cu. 
ft. per bbl., 61.6°, shut-in TP 2,338 psi., 
perf. 6,218-28 ft. TD 7,000 ft. New 
reservoir discovery in West Hidalgo 
area. 


ay in South 


Shell Oil Co. 6 Boston Texas Land Trust 


Co., Section 22, Los Guages Segundo 
Grant, A-83, 2 miles west of McCook. 
IP 960 M.c.f.d., %-in., TP 560 psi., 
perf. 9,800.14 ft., Vicksburg. TD 13,- 
370 ft. New pay in Javelina field. 

Wells County: Investors Syndicate of 
the Southwest, Inc., 1 Charles Muil, 
Block 91, L. G. Collins Farm Lots, 4 
miles west of Ben Bolt. Shut-in gas- 


condensate well, no gage, perf. 5,983- 
6,018 ft., Frio. TD 6,022 ft. New field. 


Starr County: Clark Fuel Producing Co. 2 


Rolando Salinas et al., Tract 1, Share 
3, La Sacatosa Grant. IP 1.5 M.M.c.f.d. 
(estimated), %-in., bottom-hole pressure 
430-650 psi. perf. 1,627-34 ft. TD 
2,609 ft. New gas pay in Sacatosa field. 

Sun Oil Co. 1-F M. Guerra & Son, 
HE&WT Sur. 301, 24 miles northwest 
of Rio Grande City. IP 71.80 BOPD, 
8/64-in., 47.5°, TP 770 psi. GOR 
2,437 cu. ft. r bbi., perf. 3,416-28 
ft., Crockett. TD 4,719 ft. New pay in 
Pedernal field. 

Paul J. Fly 2 Erna Wehrle Lilliefelt, 
AB&M Sur. 134, 16 miles northeast 
of Rio Grande City. IP 134.88 BOPD, 
11/64-in., 38.5°, TP 210 psi., GOR 205 
cu. ft. per bbl., perf. 3,536-41 ft., Frio. 


2,596-2,600 ft., Second 
TD 4,484 ft* New pay in West Rincon 


field. 

Webb County: Sutton Producing Co. | 
Sam Kone, J. W. Cody Sur. 2179, 
A-646, 9 miles northwest of Encinal. 
AOF 1,760 M.c.f.d., dry gas, shut-in 
TP 1,397 psi., perf. 4,208-13'% ft., Wil- 
cox. TD 10,327 ft. New field—Tom 
Walsh. 

Pan American Petroleum Corp. 1 Garner, 
Section 1058, S. A. Wolcott Sur., 
A-1948, 12 miles northwest of En- 
cinal. Shut-in = well, no gage, perf 
10,000-20 ft., Edwards. TD 10,500 ft. 
New deep Edwards field. 

General Crude Oil Co. 1-A Adami, Sur- 
vey 340, 17 miles northwest of Freer 
Shut-in gas-condensate well, no gage, 
perf. 5,163-70 ft., Wilcox. TD 5,317 
ft. New pay in Adami field. 

Zapata County: Katz Oil Co. 1 Antonio 
Vela et al., Block 66, Share 2, El 
Grullo Grant, 15 miles east of Zapata. 
AOF 11.5 M.M.c.f.d., GLR 200 M.c.f. 
per bbl., 50°, shut-in TP 6,798 psi., 
perf. 10,445-60 ft., Wilcox. TD 10,985 
ft. New field discovery (Herlinda Vela). 


WISCONSIN HEAVY-DUTY | 
ptin- Cooled ENGINES 


have the 


GUTS 


for rugged 
Oil Field 


Service 


| OUGH-AND-READY oil field service calls 
for everything you can put into an engine 
— for on-the-job endurance, long life, self-sus- 
taining dependability, low-cost operation and 
maintenance. You get it all in all Wisconsin 
Engines, regardless of type or hp. rating. 





Models ACN-BKN 
single cylinder 3 to 7-hp. 
(smallest engines in the 

Wisconsin line). 


Mode! THPD Oi! Well Pumping En 
gine with heavy-duty clutch and 
extra flywheel for developing follow 
through High Momentum Factor 


WEST CENTRAL TEXAS 

| Haskell County: B. A. Duffy 1 Couch, 
Sec. 58, Blk. 1, H&TC Sur., 3 miles 
southeast of Rule. IP 117 BOPD, 20/64- 
in. choke, 40°, GOR 480:1, TP 70 psi., 
Strawn sand 4,825-35 ft. TD 5,768 ft., 


Tapered roller main 
bearings take up radial 
loads and end thrust... 
protect against bearing 
failure 


Even the smallest Wisconsin single-cylinde: 
models have basic features such as: tapered 
roller main bearings...at both ends of the 
drop-forged, counterbalanced, heat-treated 
crankshaft; 4 piston rings for a tight power seal 
and protection against excessive cylinder wear; 
an outside-mounted, weather-tight high-tension 
rotary-type magneto, equipped with Impulse 
Coupling for fast starts in any weather; positive 
pump-circulated lubrication ...and many other 
“plus value” features. 

A complete power range from 3 to 56 hp. 
offers selectivity to fit the job and the machine. 
All models are designed for efficient operation 
at all temperatures from low sub-zero to 140° F., 
and can be supplied with Electric Starting, 
Automatic High Temp. Safety Switch. Buyer’s 
choice of fuel systems: gasoline, natural gas, 
LPG or combination gas and gasoline. 

These are some of the reasons why you can’t do 
better than to specify “WISCONSIN” for your oil 
field utility units. 


WISCONSIN MOTOR 


CORPORATION - 
Milwaukee 46, Wisconsin 





Positive lubrication... 
forged connecting rods 
with heavy-duty bearings 





Heavy-duty, weather- 
sealed outside magneto 
with Impulse Coupling. 





WRITE TO HARLEY SALES CO. 
O18 SOUTH MAIN STREET « TULSA. OKLAHOMA 
3420 McHINNEY AvVENVE - 
608 SOUTH Man STREET « 


MOUSTON. TExae 
WICHITA, KANSAS 


Oil Field Distributors for Wisconsin 
Engines and al! types of Utility Engines 


World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


AS-6279 


Stonewall County: 


elevation 1,622 ft. 

Texaco-Seaboard, Inc., 
4-B Upshaw, Sec. 62, Blk. D, H&TC 
Sur., 442 miles southeast of Aspermont, 
new pay in Boyd field. IP 127 BO in 
3 hr., open 2-in. tubing, 41.5°, GOR 
305:1, TP 100 psi., Canyon reef 4,768- 
86 ft. TD 4,800 ft. 


Throckmorton County: Bander & Couch 1 


W. H. Batchler, Sec. 2117, TE&L Sur., 
12 miles east of Throckmorton. Dual 
completion. IP 195 BOPD, 10/64-in. 
choke, 38.7°, GOR 435:1, TP 480 psi., 
Caddo 4,032-38 ft; IP 145 BOPD, 
12/64-in. choke, 36.8°, GOR 380:1, TP 
310 psi., Lower Caddo 4,416-20 ft. TD 
4,800 ft., elevation 1,213 ft. 


WEST TEXAS 


Gaines County: Champlin Oil & Refining 


Co. W. A. Moncrief 1 Higginbotham 
Bros., Labor 1, League 302, Terry CSL 
Sur., 12 miles southeast of Seminole. 
IP 718 BOPD, 16/64-in. choke, 33.5°, 
GOR 21:1, TP 125 psi., Devonian 
12,737-50 ft. TD 12,752 ft., elevation 
3,146 ft. 


Continental Oil Co. 1 H. C. Schumacher, 


Labor 25, League 298, Reagan CSL 
Sur., 10 miles southeast of Seminole. 
IPP 102 BOPD, 42°, GOR 182:1, 
Strawn 11,142-60, 11,183-88 ft. Re- 
completion. Old TD 12,690 ft, PB 
11,380 ft. 
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Wherever there is drilling... 
Rib-Tops are Ist choice in V-belts 





Gates Rib-Tops are the ONLY V-belts spe- 
cifically designed for mud pumps. Their superior 
design and construction insure longer life... 
much lower belt replacement costs... and down- 
time is reduced to a mizimum. 

Yet Rib-Tops cost no more than ordinary 
belts of comparable ratings. 

Both Standard and Super Rib-Tops are avail- 
able at your oil field supply house. 


Use Super Rib-Top 
for Your Toughest Drives 


With 40% greater horsepower capacity, 
Super Rib-Top easily handles overloads. Fewer 
belts and narrower sheaves solve space and 
weight problems. 


The Gates Rubber Company 


Denver, Colorado 


The Mark of Specialized Research 


Ga 


eek 





No other V-belt 


has ALL these advantages 


1. Stabilizing ribbed tops (u.s. Pat. 2548135) 


are exclusive with Gates. They dampen 
vibration, protect top of belt from dam- 
age. keep belt running smoothly over 
idler-equipped mud pump drives with 
no side whip. 


2. Flex-Weave Cover (U.S. Pat. 2519590) 

A Gates exclusive: provides greater 
flexibility with far less stress on fabric. 
Cover wears longer . . . increases belt life 
...-more power available to machine. 


3. Concave sidewalls 
(U.S. Pat. 1813698) 

Concave sides (Fig. 
1) increase belt life. 
As belt bends, con- 
cave sidewalls be- 
come straight, mak- 
ing uniform contact 
with sheave groove 
(Fig. 1-A). Uniform 
contact means less 
wear on sides of belt 
..-longer belt life. 


4. Tougher, more resilient cords 
are able to absorb the severe pulsations 
of mud pumps; easily handle peak loads. 


TPA-401 


tes Rib-Top Vulco Rope 


"DEVELOPED ESPECIALLY FOR MUD PUMP DRIVES 











J&L EXTREME LINE CASING permits run- 


ning rates up to 50% faster. High quality of every 
length is due to J&L controlled-quality steel, accu- 
rate heat treatment, joint design, precision methods 


of manufacture, inspection and testing. Manufac 
tured under license from the National Supply Co. 





Integral joint of this J&L Extreme Line 


This high strength Extreme Line casing is 
casing gives smoother running. 


Drilling operations have proved the value of J&L 
5% inch O.D., 17 Ib. per ft., Grade N-80. 


Extreme Line casing at this North Dakota well. 


Precision tooling and careful inspection 
of Extreme Line casing joints hold tolerances 
within closely specified limits. 


This hydrostatic tester is typical of 
thorough testing equipment used to inspect 
every length of J&L Extreme Line casing. 


High-Pressure, Deep Well Drilling 
Demands JaL Extreme Line Casing 


... States a large drilling operator in North Dakota 


Drilling operators know that high pressures 
encountered in drilling deep wells call for spe- 
cial quality casing—casing designed for high 
strength, leak resistance, and fast running. Ex- 
treme Line casing, made by Jones & Laughlin, 
meets these demands. 


MAXIMUM JOINT STRENGTH. A modified 
Acme-type thread assures a strong interlock be- 
cause it overcomes the tendency of the mating 
threads to slide out of engagement. 


RESISTANCE TO LEAKAGE. The seal consists 
of a curved surface extending beyond the male 
threads, and a tapered conical seat beyond the in- 
side end of the female threads. The seal holds even 
though the pipe body may expand from in- 
ternal pressure. 


HIGH RUNNING SPEED. Running rates into 
the well are as much as 50% faster than for con- 
ventional API T&C casing in the same size and 
range length: Deeper stabbing reduces the number 
of turns required for make-up. Less than one turn 
is necessary from hand-tight to shoulder contact. 

Integral joints with upset ends in Extreme Line 
casing eliminate couplings and reduce the number 
of threaded connections to one-half that of T&C 
casing. Specially designed threads minimize hoop 
stresses by taking tensional loads in shear. The 
joint has reduced O.D. and is streamlined, in- 
ternally and externally. 


J&L Extreme Line casing is readily available in 
J-55, N-80 and P-110 grades. Specify J&L Extreme 
Line for your severe drilling operations. Write for 
technical data, Jones & Laughlin Steel Corpora- 
tion, 3 Gateway Center, Pittsburgh 30, Pa. 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 





The New LIFE-LINE “A”’ 





Oil Field Pumping Motor 





BALANCED DESIGN 
for dependable, long service 


® Extra capacity for unusual load demand 

® Peak performance for wide range of voltages 

© High starting torque for positive breakaway 
The balanced design of the new Westinghouse oil field 
pumping motor assures you of reliable performance 
under any conditions. Built especially for oil field pump- 
ing service, this new Westinghouse motor’s extra capacity 
will meet any unusual load demands. Its 40° C rise gives 
you long insulation life and the extra temperature margin 
needed to handle the short-time overloads often present 
in this type of operation. Low magnetizing current assures 


high power factor for the entire voltage range. Starting 
torque, too, at 10 percent below rated voltage is higher 
than NEMA C requirements and is great enough to 
assure breakaway even under icing conditions. 

In addition to performance, this new motor is mechan- 
ically protected with antirodent screens, special baffling 
to protect against splashing liquids, gasketed cast-iron 
conduit boxes, and eyebolts in all frame sizes. 

For complete information call your nearest 
Westinghouse sales office, or write Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. J-22105 


you CAW BE SURE...1F irs y Vesti nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS 


ces TV MONDAYS 





Bob Boggs Is Steeped in Oil 


. . . as a fourth generation oil man. Skittish of his kin’s 


fly-by-night fortunes, he started and stayed with Gulf. 


ROBERT LANG BOGGS, who 
guides the domestic oil fortunes for 
Gulf Oil Corp., can observe oil's 
100th anniversary this year with some- 
thing more than academic interest. 
He’s a fourth generation oil man. 

Bob Boggs and his father, grand- 
father, and great grandfather have 
been looking for oil from Pennsyl- 
vania to Maracaibo since the industry 
was a 4-year-old infant. 

But where his forebearers were 
wildcatters and independents, wealthy 
one day and broke the next, the 
youngest of the Boggs clan—now 53 
—chose the steady route with a major 
company from the beginning. 

Today, he is vice president of Gulf 
in charge of domestic production, 
oversees 5,000 employes, directs the 
output of some 300,000 bbl. of crude 
daily, and presides over an empire 
extending from California to Key 
West. 


The early Boggs . . . Great grand- 
father Daniel C. Boggs was in the oil 
business in Pittsburgh just after the 
Civil War. 

However, his two sons, O. P. Boggs 
and Daniel G. Boggs, were the first of 
the family to acquire a real taste for 
oil. In 1863, just 4 years after Col- 
onel Drake found oil at Titusville, 
they formed a drilling company and 
eventually punched holes for oil in 
Ohio, Pennsylvania, West Virginia, 
Tennessee, Alabama, Oklahoma, Kan- 
sas, and other parts of the widening 
oil patch. 

At one point, they sold some Ohio 
properties to John J. Carter of Stand- 
ard Oil for $400,000—a healthy sum 
back in 1898. 

Elba O. Boggs, son of O. P., car- 
ried on with the Boggs Drilling Co. 
His family, including son Bob, fol- 
lowed him from West Virginia, to 
Oklahoma, to Kansas. 

Young Bob was born in Parkers- 
burg, W. Va., in 1906, moved to 
Bartlesville in 1908, and to Wichita 
in 1917, where he finished high school. 
He studied a year at the University 
of Wisconsin and then 3 years at the 
University of Kansas, where he earned 
a petroleum-engineering degree. 

There was never any question, 
Boggs recalls, that he would be an 
oil man. But he had his own ideas of 
what kind of an oil man he'd be. 

“I watched my father and grand- 
father make money and then lose it,” 
he says. “I remember how they had 
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Robert L. Boggs 
... fourth generation oil man. 


good leases at Cushing (Oklahoma), 
but the price of oil went to 5 cents 
a barrel, and the banks took over.” 


Start with Gulf . . . Fresh from col- 
lege in 1927, Boggs could have used 
his father’s connections for any num- 
ber of jobs. 

But he chose to go to work for an 
outfit that “didn’t know me”—the 
Gypsy Oil Co., a Gulf producing sub- 
sidiary with a field office at Seminole, 
Okla. 

After a year at Seminole, where he 
worked on air-gas lift operations— 
something new in those days—Gulf 
decided to use his experience “for a 
year or two” on their concessions in 
Venezuela. 

The “year or two” stretched into 22 
years. And during that time, Boggs 
proved himself as he climbed the 
corporate ladder. 

At Maracaibo, he was district pro- 
duction superintendent and general 
superintendent. Then he moved to 
Caracas in 1939 to become executive 
assistant to the president of Mene 
Grande Oil Co., Gulf’s Venezuelan 
affiliate. 

He went to San Tome in 1945 as 
district manager for eastern Vene- 
zuela, but in 3 years was back in 
Caracas to prep for, and become, 
Mene Grande vice president. 


Back in U.S. . . . The parent com- 
pany called Boggs “home” to the 
states in 1950 to become production 


> > >» Personals 


manager for Western Hemisphere op- 
erations outside the U.S. and Canada. 
New York was headquarters. 

In 1952, he moved to the Pittsburgh 
home office—the city where great 
grandfather Boggs once held forth— 
to coordinate Gulf’s entire world-wide 
production. He was elevated to the 
vice presidency for production in 
1955. 


At this point, Gulf began work- 
ing on a series of major organiza- 
tional changes that are just now un- 
folding. 

In a move to decentralize and run 
its operations closer to the area of 
activity, Gulf switched its domestic 
production headquarters from Pitts- 
burgh to Houston last January. 

Boggs switched, too. He’s a Texan 
now—and likes it. 

“This is the oil center,” he says. 
“The people you want to talk to are 
here.” 

In a sense, Gulf has reverted to 
its beginnings of 57 years ago. Born 
at Spindletop in 1902, the company 
gradually moved its production op- 
erating headquarters from Texas to 
Pittsburgh—and now is moving back 
to Texas. 

And Boggs, with nearly a century 
of family know-how and 32 years of 
personal experience behind him, has 
the job of proving that the move was 
a wise one. 


Family .. Boggs will have no 
fifth generation oil man to succeed 
him. He has two daughters—and 
they are both studying nursing. 

Elizabeth, 21, is a senior at the 
University of Michigan, and Anna, 
18, is a freshman at Duke Univer- 
sity. 

Mrs. Boggs is the former Ruth 
Dockum of Wichita, a friend since 
childhood whom he married in 1932 
on a temporary jaunt to the States 
from Maracaibo. 

Boggs’ father, who was not only 
a drilling contractor but an oil-field 
supply and machine-shop man as 
well, died 3 years ago. Another son, 
Fred, still operates the Federal Sup- 
ply & Machine Co. in Winfield, Kan. 

Bob Boggs is active in industry 
affairs and is a member of the API 
production committee. He’s a good 
Episcopalian, but only a so-so golfer 
—“I shoot 95.” 


R. W. Craig, formerly Denver dis- 
trict superintendent for Pan Ameri- 
can Petroleum Corp., has been 
named superintendent of the new 
Alaska district. He will headquarter 
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Alexander 


Shell Combines Tulsa-Denver Areas 


SHELL Oil Co. will consolidate 
its Denver and Tulsa areas by fall, 
with headquarters in Denver. 

W. A. Alexander, vice president 
in charge in Denver, will head the 
consolidated and enlarged Denver 
area. R. W. Bond, vice president in 
Tulsa, has been appointed to a post 
with the head office exploration and 
production group in New York until 
he retires early next year. 

The change leaves Shell with five 
area offices: Houston, Midland, Los 
Angeles, Denver, and New Orleans. 
Oklahoma exploration, production, 
and land activities, will continue to 
be handled through the Oklahoma 
City division office. Shell Pipe Line 
Corp.’s Mid-Continent division of- 
fice will remain in Tulsa, but Shell 
Oil will have no employes in Tulsa. 

Alexander, head of the consoli- 
dated area, is a former area manager 
in both Houston and Tulsa. He moved 
to Denver from Tulsa in 1953 when 
the Denver area was established. 


New department managers for the 
consolidated area and their present 
base of operations include the fol- 
lowing: 

C. C. Ludwick, Denver, explora- 
tion; J. D. Goodrich, Tulsa, produc- 
tion; W. S. Henry, Denver, land; F. 
H. Rathjen, Tulsa, gas; Paxton How- 
ard, Tulsa, legal and general attor- 
ney; A. S. Gilles, Denver, assistant 
to the vice president; D. H. Filbert, 
Denver, treasury; A. H. Vineyard, 
Tulsa, personnel and industrial rela- 
tions; J. R. Richards, Denver, public 
relations; L. L. Leonhardt, Denver, 
transportation; Olan Runnels, Denver 
crude-oil representative; and J. R. 
Branine, San Francisco, purchasing- 
stores. 

All the new managers will head- 
quarter in Denver. They held the 
same positions with either the Tulsa 
or Denver area before the consolida- 
tions with the exception of Branine, 
who was purchasing manager in San 
Francisco. 





in Anchorage. Craig joined Pan Am 
in 1944. He had been assistant Cana- 
dian division geologist and Rocky 
Mountain division geologist before 
being named Denver district superin- 
tendent. 


R. W. Pitcher, manager of Indiana 
Oil Purchasing Co.’s Texas-Gulf 
Coast division in Houston, has been 
named manager of the southern di- 
vision, trade and exchange, and will 
continue as a director of the com- 
pany. He will headquarter in Tulsa. 
Pitcher succeeds John E. Brewster, 
who has resigned to join Common- 
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wealth Oil Refining Co., Inc. Indiana 
has also transferred J. M. Connelly, 
district representative in Wichita 
Falls, Tex., to Houston in the same 
capacity. J. E. Damewood, crude-oil 
buyer in Midland, Tex., has been 
named district representative in 
Wichita Falls. H. H. Kauerz, crude- 
oil buyer in Abilene, Tex., will suc- 
ceed Damewood in Midland. 


Howard C. Kauffmann, Jr., assist- 
ant manager of operations in Talara, 
Peru, for International Petroleum 
Co., Ltd., has moved up to manager 
of operations there. He succeeds 


> >» » Personals 


Clarence Nielsen, who has been as- 
signed to operating affiliates of Stand- 
ard Oil Co. (N. J.) in Iran. Kauffman 
is a former production coordinator 
for International and was also south- 
ern division production manager for 
Carter Oil Co. at one time. 


Ernest K. Parks, Los Angeles con- 
sultant, has moved his headquarters 
to San Francisco. Parks was chief 
production engineer for Standard Oil 
Co. of California in the Los Angeles 
basin before becoming a consultant 
in 1938. 


A. B. McClelland, Jr., formerly 
president of Siboney-Caribbean Pe- 
troleum Co., has been named presi- 
dent of Texam Oil Corp., San An- 
tonio, Tex. He succeeds H. Barnum 
Seeley, president since 1955, who be- 
comes chairman of the board. Texam 
will move its headquarters to Three 
Rivers, Tex., later this year. 


Harold C. Price, president of H. 
C. Price Co., Bartlesville, Okla., has 
formed an overseas organization in 
association with D. Michael Curran 
to do foreign pipeline construction. 


“De 


PRICE CURRAN 


Price has been in pipeline construc- 
tion in North and South America for 
35 years. Curran is president of Cur- 
ran & Co., recently organized Great 
Falls, Mont., firm which handles 
construction in the northwestern 
United States and Canada. He form- 
erly was president of M. J. Crose 
Manufacturing Co. and later a senior 
vice president of Williams Brothers 
Co., Tulsa. 


Dan M. Mitchell has been named 
drilling superintendent in charge of 
all drilling operations for Oien Oil 
Corp., Cut Bank, Mont. 


Richard J. Schoenenberger, former- 
ly manager of Universal Oil Products 
Co.’s McCook, Ill, manufacturing 
plant, has been named manager of 
the company’s new chemical products 
development department. John O. 
Iverson and Frank Stolfa will be as- 
sistants in the department. 
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Frederic H. 
Holmes, vice pres- 
ident in charge of 
the research and 
technical depart- 
ment for Texaco, 
Inc., has been ap- 
pointed vice pres- 
ident in charge of 
refining. He suc- 
ceeds John 5S, 


KEMP GEE 


Worden, who has retired. Holmes will 
be succeeded in research and techni- 
cal by L. C. Kemp, Jr., vice presi- 
dent in charge of domestic petro- 
chemicals. William P. Gee, vice pres- 
ident in charge of foreign petro- 
chemicals, has taken on additional 
duties as manager of domestic petro- 
chemicals. Worden, retiring refining 
vice president, has been with Texaco 
since 1921. He was manager of op- 
erations, refining department, in New 
York, and general manager of re- 
fining before being elected a vice 
president. 


R. R. Rothrock, assistant district 
superintendent for Sunray Mid-Con- 
tinent Oil Co. in Oklahoma City, has 
been named eastern Oklahoma dis- 
trict manager for production in Tulsa. 
J. D. Walters, now senior engineer 
in Tulsa, has been appointed eastern 
Oklahoma district engineer. R. K. 
Norman, a section head in the Tulsa 
office, will be district office manager, 
and F. M. Sanmann, senior produc- 
tion engineer for the Oklahoma dis- 
trict, has been appointed field super- 
intendent, eastern Oklahoma district. 
All four will headquarter in Tulsa. 


John L. Stephens, assistant to the 
executive vice president of Coline 
Gasoline Corp., moves up to execu- 
tive vice president and becomes vice 
president of Chanslor-Western Oil & 
Development Co. Both companies 
are subsidiaries of the Santa Fe 
Railway. Stephens succeeds Harold L. 
Briggs, who has retired. 


J. J. Collier, Tulsa division explo- 
ration manager for Pure Oil Co., has 
been transferred to Houston as as- 
sistant division manager. Lawrence 
H. Smith, Tulsa division chief geolo- 
gist, will succeed Collier as division 
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exploration manager. F. Dan Kozak, 
district geologist in Oklahoma City, 
has been transferred to Tulsa and 
promoted to chief division geologist, 
succeeding Smith. Arthur J. Robnett, 
Amarillo, Tex., district geologist, will 
move to Oklahoma City to succeed 
Kozak and Jack M. Godfrey, geolo- 
gist in Oklahoma City, has been 
transferred to Amarillo to replace 
Robnett as district geologist. The ap- 
pointments are effective June 15. 


Richard C. McCurdy, president of 
Shell Chemical Corp. and a director 
of Shell Oil Co., has been elected a 
member of Shell Oil’s executive com- 
mittee. 


George P. Nathman, reservoir en- 
gineering supervisor in Dallas for At- 
lantic Refining Co., has been named 
assistant to the chief petroleum engi- 
neer. Paul W. Stade, a senior reser- 
voir engineer in Dallas, will succeed 
Nathman as reservoir engineering su- 
pervisor. 


American Independent Oil Co. is 
planning to move its headquarters 
from San Francisco to New York 
by August 1. Making the move to 
New York will be Don Carlos Dun- 
away, president of the company; B. N. 
Hartingan, personnel manager; and 
George R. August, who recently re- 
turned from the Neutral Zone to be- 
come coordinator of exploration and 
production. R. K. Davies, board chair- 
man, will remain in San Francisco. 


I. G. Davis, administrative vice 
president and coordinator of produc- 
tion for Gulf Oil Corp., has been 
named a senior vice president. N. C. 
Simpson, domestic-production coordi- 


DAVIS SIMPSON 
nator in Houston, has been elected 
an administrative vice president of 
Gulf. Simpson will also be chairman 
of Gulf’s production council. Davis 
is a former president of Mene 
Grande Oil Co., Gulf’s Venezuelan 
subsidiary. Simpson was manager of 
the former Tulsa production division 
until earlier this year. He has also 
been production department opera- 
tions coordinator, Western Hemis- 
phere, and Houston production man- 
ager. 
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Harry E. Otell, Jr., has joined 
Coastal Transmission Corp., Hous- 
ton, as chief petroleum engineer. 
Otell was formerly with Lone Star 
Gas Co. and Trunkline Gas Co. 
Harvey G. Dudman, formerly with 
Humble Pipe Line Co., has joined 
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DUDMAN | 


OTELL 


Coastal as superintendent of com- 
munications and cathodic protection. 
Otell is a graduate of Texas A&M 
College and Dudman of Texas A&I 
College, Kingsville, Also, Robert C. 
Imler, who joined Coastal last year, 
has been appointed right-of-way 
manager. Bobby E. Crow, formerly 
with Texas Gas Transmission Corp., 
has joined Coastal as ad valorem tax 
man. 


William C. Martin, manager of 
General Tire & Rubber Co.’s Moga- 
dore, Ohio, plant, has been named 
manager of the Ashtabula, Ohio, plant. 
He will be succeeded at Mogadore 
by Robert W. Laundrie, formerly tech- 
nical superintendent there. Louis E. 
Gressingh, Mogadore chief process en- 
gineer, replaces Laundrie as technical 
superintendent. 


John J. Ashley, superintendent of 
Service Pipe Line Co.’s Pauls Valley, 
Okla., district since 1950, has been 
appointed Joliet, Ill., district superin- 
tendent. He succeeds J. W. McFar- 
land, who has retired after 36 years 
with Service. 


J. L. Porter, head process engineer 
in the Toronto manufacturing depart- 
ment of British American Oil Co., 
Ltd., has been named petrochemical 
advisor to the manufacturing depart- 
ment, a new position. He will con- 
tinue to headquarter in Toronto. 


Carrington Mason, assistant vice 
president in charge of operations for 
Houston Natural Gas Corp., has been 
promoted to vice president in charge 
of operations. 


John R. Riley, petroleum engineer 
in Denver for Pan American Petro- 
leum Corp., has been promoted to 
area engineer in New Town, N. D. 
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Harold F. Elkin has been appointed 
Sun Oil Co. engineering consultant to 
coordinate measures for air and water 
pollution control. Elkin was named to 
the Government's National Technical 
Task Committee on Industrial Wastes 
last month. 


N. E. Garner, production engineer 
in Crane, Tex., for Gulf Oil Corp., 
has been transferred to Midland, Tex., 
as reservoir engineer. 


Kari Ellingson, general manufactur- 
ing superintendent at Monsanto 
Chemical Co.’s John F. Queeny plant 
in St. Louis, has been appointed man- 
ager of the company’s Avon, Calif., 


plant. Arthur A. Andros will succeed 
Ellingson in St. Louis. At Monsanto's 
Texas City plant, Jerry L. Price has 
been appointed a group leader in the 
research department, plastics division. 


John S. Hegwer, petroleum engi- 
neer with Mobil Producing Co., Bill- 
ings, Mont., has joined Mobil Oil of 
Canada, Ltd., in Calgary as a senior 
petroleum engineer coordinating de- 
velopment drilling. 


D. E. Beardsley, has been trans- 
ferred by British-American Oil Pro- 
ducing Co. from Casper, Wyo., to 
Denver, where he will be district ge- 
ologist. 


James W. McEver, senior mechani- 
cal engineer with Shell Oil Co., has 


been named division production super- 
intendent in Billings, Mont. 


James J. Trebil- 
cott, manager of 
operations for 
Michigan Wiscon- 
sin Pipe Line Co., 
has been elected 
vice president and 
a director. He will 
continue as opera- 
tions Manager. 
.obert M. Hoffer, 
controller of Michigan Wisconsin and 
American Louisiana Pipe Line Co., 
has been elected a vice president of 
both companies. Trebilcott has been 
with the company since 1948 and 
had been operations manager for the 
past year. 


TREBILCOTT 
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Charles J. Wrightsman, 90, pioneer 
Oklahoma oil man and president of 
the old Wrightsman Oil Co., died 
May 29 at his Fort Worth home aft- 
er suffering a cerebral hemorrhage. 
Wrightsman helped open Oklahoma's 
Cushing field in 1912 and was active 
in Healdton field and others. He was 
a pioneer in establishing principles of 
the depletion allowable and ratable 
take of gas. He also was one of the 
founders of Mid-Continent Oil and 
Gas Association. A law graduate of 
Georgetown University, he was ac- 
tive in civic as well as industry af- 
fairs. He was elected to the Okla- 
homa Territorial Senate before state- 
hood, attended Democratic national 
conventions as territorial Democratic 
Committee member, and actively 
pushed for Oklahoma statehood. He 
was an authority on Indian land 
leases and oil legislation at one time. 
A Fort Worth banquet last month 
honored Wrightsman for his service 
as president of the board of regents 
of the University of Oklahoma from 
1923-24. Wrightsman moved to Fort 
Worth from Tulsa in 1937. 


Bolen G. Kegley, retired drilling 
superintendent for Signal Drilling Co. 
in Casper, Wyo., died May 24 in 
Texarkana, Tex., after a heart attack. 
Kegley was returning to Casper from 
Noble, La., where he had attended 
funeral services for his father. 


Glen D. Pearson, 59, gasoline plant 
engineer for Skelly Oil Co. in Spear- 
man, Tex., died May 27. Pearson 
was recently transferred to Spearman 
from Shidler, Okla. He had been with 
Skelly in Cunningham, Kans., for 30 
years before moving to Shidler. 
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William H. Strickler, 64, Mount 
Pleasant, Mich., independent opera- 
tor, died May 28. Strickler had been 
active in Michigan’s oil industry for 
25 years. He was at one time resident 
manager in the state for Sohio Petro- 
leum Co. He was a director of Can- 
adian-Devonian Petroleums, Ltd. 


Sampson Thistle Keller, 53, adver- 
tising manager for Parkersburg Rig 
& Reel Co. and editor of Rig and 
Reel magazine, died May 25 after 
suffering a heart attack at work. 
Keller joined Parkersburg in 1935. He 
headquartered in the Parkersburg, W. 
Va., office of the company except 
for an assignment in Fort Worth from 
1955-58. 


LeRoy G. Alexander, 55, Duluth, 
Minn., vice president and a director 
of International Refineries, Inc., 
Wrenshall, Minn., died June 1 in a 
Duluth hospital. Alexander was a chief 
engineer and refinery superintendent 
for Creole Petroleum Corp. before 
joining International in 1951. He had 
also been with Jersey Standard, Stand- 
ard Oil Co. (Ohio), and Ashland Oil & 
Refining Co. 


W. Ridley Wheeler, 64, Fort Worth 
independent, died May 31 in a Fort 
Worth hospital. Wheeler was execu- 
tive vice president and a director of 
Southern Crude Oil Purchasing Co. 
and Southern Pipe Line Co. in the 
1930's before they were merged with 
Pan American Petroleum Corp. He 
was later a partner in Brown & 
Wheeler, Inc. 


Ralph Fletcher Griffiths, 75, re- 
tired Tulsa petroleum engineer, died 
May 29 in a Tulsa hospital. 


Forrest E. Harper, 70, president of 
Harper Oil Co. and of Harper-Turner 
Drilling Co., died May 29 at his 
home in Oklahoma City. Harper en- 
tered the oil business as an independ- 
ent operator in Wichita Falls, Tex. 
He later was active in developing the 
Oklahoma City field. For many years 
he was in partnership with Roy J. 
Turner, former governor of Okla- 
homa. The partnership was dissolved 
several years ago. 


William Jackson Fraley, 92, early- 
day Tulsa oil and gas lease broker, 
died May 31 in a Tulsa rest home. 
Fraley entered the oil business in 
1908. 


Bradford Hearn, 66, retired land- 
department agent for Shell Oil Co., 
died May 31 at his home in Houston. 


C. D. Lockwood, 60, publisher of 
Lockwood Petroleum Statistics, died 
May 31 in a Houston hospital. A 
graduate of the University of Mis- 
souri, he founded Lockwood Oil Di- 
gest in 1927 and the statistical publi- 
cation after World War II. 


Dr. Charles R. Fettke, retired pro- 
fessor of geology at Carnegie Insti- 
tute of Technology, died May 26 at 
his home in Pittsburgh. Fettke spe- 
cialized in secondary-recovery tech- 
niques. 


Travis Cortez Frensley, 32, uniti- 
zation engineer in Sunray Mid-Conti- 
nent Oil Co.’s Tulsa production de- 
partment, died June 2 in a Tulsa hos- 
pital of cancer. Frensley was a grad- 
uate of the University of Oklahoma. 
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THE YEAR 


1934 was unusual. 


> > b> Statistical Section 


No leveling off for gasoline taxes 


BY JOHN C. CASPER 





Gasoline taxes dropped. The reduc- 
tion amounted to only 0.2 cent a 
gallon, but even that small decrease 
stands out conspicuously because it 
is the only reduction ever reported 
in the average sales tax on gasoline. 
With this one exception, gasoline taxes 
have never gone down. 

It all started back in 1919 when 
the State of Oregon levied a tax of 
0.02 cent a gallon on gasoline sold 
in the state. That was early in the 
year, and the race was on. By the end 
of 1920, five states had imposed taxes. 

The average motorist in 1920 paid 
29.83 cents a gallon for housebrand 
gasoline including a sales tax of 0.09 
cent. The price before tax was 29.74 
cents a gallon, and the tax was 0.3%. 

By 1930, every state in the nation 
was collecting gasoline taxes, and the 
rate had climbed to 3.79 cents a gallon 
or 23.5% of the average selling price 
to 16.16 cents (excluding tax). 

Our federal Government collected 
its first tax on gasoline in 1932. Start- 
ing on June 1 of that year, there was 
a “temporary emergency” levy of 1.0 


| Cents per gallon } 


9 


Production 
Crude stocks 
Completions 
Refinery runs 
Gasoline stocks 
Kerosine stocks 
Distillate stocks 
Residual stocks 


LATEST 
WEEK 

7,179,710 
262,280,000 
1,045 
7,888,000 
203,140,000 
24,030,000 
97,544,000 
54,669,000 


Change from 
WEEK AGO 
67,375 
3,192,000 
5 
3,000 
470,000 
818,000 
3,456,000 
185,000 


A quick look at the highlights . . . 


Change from 
YEAR AGO 
UP 954,150 
DOWN 7,545,000 
153 
401,000 
9,785,000 
2,561,000 
9,686,000 


DOWN 6,714,000 


Four-product stocks 379,383,000 
Total imports 1,357,200 








15,318,000 
131,400 


3,989,000 UP 
5,900 uP 











cent a gallon that was scheduled to 
expire within a year. But before the 
year was up, another emergency arose, 
and the tax was raised to 1.5 cents 
a gallon on June 17, 1933. The rate 
was held at 1.5 cents until the end 
of the year when it was lowered to 
1.0 cent a gallon. It was this reduc- 
tion in federal tax that helped set 
the stage for the one lone tax reduc- 
tion in 40 years, It came in 1934. 
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GASOLINE TAX 


7r State and Federal 








Average State Tax 





Federal Tax | 
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Per cent 
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40+ | 
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An extra 1.5¢ would raise*) 


asoline sales tax above 50% p. 
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Average sales tax on gasoline for 
past 27 years has been 38.8% 
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SALES TAX ON GASOLINE 


Per cent of price at service-station level 
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The tax chart below shows a record 
of the federal tax rate and the total 
average annual gasoline tax in cents 
per gallon. Note that the federal rate 
went back up to 1.5 cents on July 1, 
1940. On November 1, 1951, the rate 
was raised another half cent a gallon 
to 2.0 cents. The big federal highway 
program that started in 1956 called 
for another tax advance. The boost 
this time was a full cent a gallon, ef- 
fective June 26 of that year. 

For 1957, the federal rate of 3.0 
cents a gallon represented better than 
a third of total gasoline taxes collected 
that year. 

There is no sign of any leveling 
off in the tax rate on gasoline. In fact, 
increases over the next few years may 
be much larger than normal. 

The federal highway program is 
costing much more than original esti- 
mates. The easiest way to collect addi- 
tional taxes to cover the certain deficit 
in the highway fund will be a higher 
levy on gasoline. 

It’s the easy way because oil com- 
panies collect the tax with very little 
expense to the Government. Also, the 
tax tends to be hidden in the over-all 
price posted for gasoline at the serv- 
ice station. 

Suggested increases in the federal 
tax have been in the range of 1.0 to 
2.0 cents a gallon with most publicity 
given to proposals for 1.5 cents. 

If the federal tax is raised 1.5 cents, 
the total sales tax on gasoline will ex- 
ceed 50% of the average price paid 
for housebrand (regular) gasoline. 

Some marketers believe that such 
a boost in the motorists’ cost will have 
a measurable effect on demand for 
gasoline. 
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DRILLING 


TOTAL COMPLETIONS 
12 Hundreds of wells per w: 
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Alabama 
Arkansas 
Arizona 
California 
Land 
Offshore 
Colorado 
Florida 
Land 
Offshore 
Georgia 
Illinois 
Indiana 
lowa 
Kansas 
Kentucky 
Louisiana 
North 
S.-Inland waters 
S.-Land 
Offshore 
Maryland 
Michigan 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 


Active Rotary Rigs 


6-1-59 5-25-59 6-2-58 





7 5 
16 24 
2 0 
81 
(*) 
(7) 





New Mexico 


New Yor 
North Da 
Ohio 
Oklahoma 
Oregon 


6-1-59 5-25-59 6-2-58 
131 123 129 

k 1 2 
kota a 41 37 
2 0 

259 176 

0 1 


Pennsylvania 11 10 
South Dakota 0 


Texas 


S.-Inland 


S.-Land 


642 
waters (t) 
121 


Offshore 3 


North-E 


West C 
West 
Utah 


cast (7) 


‘entral (7) 
(7) 
29 36 


Washington 0 0 


West 
Wyoming 


Total t 
Western ¢ 
Eastern C 


Grand 

Hughes 
available 
reporting 


Virginia 6 5 


&4 58 
. = 2,166 2, 1,822 
‘anada 148 160 
anada 0 1 
total 2,314 
Tool Co. fComparisons not 
due to change in method of 
tIncluded in South-Land 


1,983 


WEEKLY WELL COMPLETIONS ... WEEK ENDED MAY 30, 1959 


Total wildcats 


Total Cond 


Crude 


—_—Total wells 


Gas 





Dry Service 


Footage 


— Cum. — 
1959 1958 


Total Crude Cond. 


Gas Dry 





Alabama 4 3 0 
Arkansas 12 6 0 
California 2 17 0 
Colorado 0 
Ihinois 6 0 
Indiana 0 
Kansas 0 
Kentucky 0 
Louisiana 6 
North 
South 
Offshore 
Michigan 
Mississippi 
Montana 
Nebraska 
New Mexico 
West 
East 
New York 
North Dakota 
Ohio 
Oklahoma 
Pennsylvania 
Texas 
District 1 
District 2 
District 3 
District 4 
East 
District 7-B 
West 
District 9 
District 10 
Utah 
West Virginia 
Wyoming 
Misc. (Ariz., Mo., 
Alaska) 
1,045 
1,040 


Total U. § 
Prev. week : 2 
Cum. 1959 19,982 10,123 506 
Cum. 1958 19,085 479 
Western Canada 50 } 0 
Ontario 0 0 
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I 
4 
6 
14 
18 
l 
4 


—— he We 
a 


anNina~ & hv 


0 36,970 43 29 
41,092 341 265 
101,255 
79,406 291 302 
98,924 
24,169 288 267 
292,115 
91,331 
490,281 
113,805 509 
289,287 
87,189 156 194 
42,208 239 
113,495 
39.855 115 
99,403 
163,584 
45,400 


619 750 


856 774 
1,668 1,481 
775 373 
1,435 1,360 
454 


770 712 


260 


118,184 


0 


102,895 
16,964 
313,572 


0 


501,787 
49,463 
74,250 
152,157 
103,920 
105,811 
168,063 
574,040 
190,065 
84,018 
52,481 
52,160 
84,344 


19,010 3 39 


3,857,301 


19,085 


4,375,400 
83,453,534 
81,026,166 

252,669 


0 


0 


0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
U0 
0 
0 
0 
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0 
0 
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0 
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0 
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ROTARY RIGS OPERATING IN UNITED STATES “<c.=°""* DAILY AVERAGE PRODUCTION FOR WEEK 


28 Hundreds of rigs 
May 30, 1959 
Lease May 23 
Crude oil condensate Total total 








gemnnnnntntt,,, 
a sa Alabama 16,100 16,100 16,025 
Arkansas 80,575 175 80,750 80,625 


} 
( 
v California 839,000 839,000 839,500 
. Colorado 127,800 127,800 128,400 
1 
r 








Eastern 41,000 41,000 42,300 
Florida 1,150 1,150 1,150 
Illinois 210,500 210,500 212,500 
Indiana 31,300 31,300 31,400 
Kansas Te +309,950 309,950 +335,800 
Kentucky 66,700 66,700 66,400 
Louisiana ... 866,825 106,000 972,825 972,750 
North 111,825 5,000 116,825 116,750 
South 755,000 101,000 856,000 856,000 
Michigan 26,800 26,800 26,300 
——s ississippi 82 26,42 26,425 
ee 8 6S wa ome” ‘0100 got00 79°30 

CRUDE-OIL STOCKS a = = 

290 Millions of barrels New Mexico 292,500 5,200 297,700 
La “a, — PTT North Dakota 32,000 32,000 40,400 
= a “emo? 1958 %y Oklahoma $556,100 556,100 +573,S00 
% Texas 2,791,000 70,275 2,861,275 2,861,275 
Dist. 1 5 i at alll 44,000 3,000 47,000 47,000 
Dist. 2 122,000 7,500 129,500 129,500 
Dist. 360,000 34,000 394,000 394,000 




















Source: Hughes Teol Co 
_t. 4 i 





16 











Dist. 32,000 300 32,300 32,300 
119,000 6,500 125,500 125,500 


5 
Dist. 6 
East Texas fieid 160,000 160,000 160,000 
7 
8 
9 





Rian 140,000 100 140,100 — 140,100 
Se. 136,000 3,625 139,625 139,625 
1,160,000 4,000 1,164,000 1,164,000 

Dist. 207,000 1,800 208,800 208,800 
Dist. 10 . 107,000 850 107,850 107,850 
Utah 110,800 110,800 117,100 
Wyoming .... 330,000 330,000 337,000 
Others $135 $135 $135 


Dist. 
Dist. 
Dist. 





3 

Dist. 4 194,000 8,600 202,600 202,600 
7 
1 























Source: Bureau of Mines 
alk i eshiieninn Total UV. S. 6,993,235 186,475 7,179,710 7,247,085 


——— — —EE | 


SE OF ws Change from prev. week, down 67,375 

Canada +450,000 450,000 467,500 
¢ Total U. S. prod.—Jan. 1-May 30 1,078,769,400 bbl. 
CRUDE-OIL STOCKS BY STATES OF ORIGIN Same period last year (crude plus cond.) *973,553,450 bbl. 


*Includes 24,584,425 bbl. condensate. tWeek ended previous 
5-23-59 5-16-59 5-24-58 Monday. tArizona, South Dakota and Washington. 








(Thousands of barrels) 





Pennsylvania 2,455 2,438 2,929 


Other Appalachian 1,706 1,552 1,462 CRUDE-OIL PRODUCTION sweet moving overage 
Illinois, Indiana, Michigan 9,036 8,973 10,937 ‘S| Millions of borrels dally 
Nebraska and North Dakota 2,689 2,483 2,131 
Kansas 10,100 10,014 10,741 
Oklahoma 16,868 16,613 17,103 
Arkansas 1,765 1,794 2,480 
Louisiana 19,388 19,408 17,309 

North 3,367 3,279 2,999 

South 16,021 16,129 14,310 
Mississippi, Alabama, Florida 2,265 2,245 2,098 
New Mexico 8,088 7,968 7,695 
Texas 114,103 113,061 114,670 

East Texas 9,532 9,037 7,867 

West Texas 54,089 54,257 53,910 

Texas Gulf 18,691 18,076 22,635 

Other Texas 31,791 31,691 30,258 
Wyoming 16,036 15,384 16,020 
Other Rocky Mountain 9,214 9,292 7,637 
California 32,214 32,524 39,541 
Foreign 416,353 15,339 17,072 





























Total 262,280 259,088 269,825 

















*Bureau of Mines. tIncludes 3,731,000 bbl. in California. 
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REFINING 


TOTAL DEMAND-ALL OILS REFINERY RUNS 
Millions of bb! daily “—. > rte — of bbl daily 
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API REFINERY REPORT—MAY 29, 1959 
(Thousands of barrels) 
————Bureau of Mines, May 1958 
—Stockst _————_,_ Daily Daily average production——, 


Daily —Daily average production— 
Dist Resid. 


District— avg.runs Gaso.* Kero Dist. Resid Gaso.t Kero. Dist. Resid. avg. runs Gaso.* Kero. 





East Coast 1,010 479.0 15.0 249.0 142.9 46,980 9.458 33,526 12,752 1,112 495.8 305.5 184.3 
Appalachian 
Dist. 1 83 38.6 4.6 16.6 3.9 5,279 532 2,072 240 82 31.7 16.5 6.6 
Dist. 2 75 47.4 4.1 16.1 11.7 2,671 431 856 218 85 52.3 ‘ 15.3 7.4 
Ind., IlL, Ky 1,490 767.3 53.9 274.3 163.8 36,019 388 14,256 3,731 1,371 698.9 ¥ 277.5 140.4 
Minn., Wis., Dak 97 50.7 1.4 23.1 16.3 6,769 677 3,405 309 102 47.8 f 25.5 10.9 
Okla., Kans., Mo. 775 426.6 11.3 203.3 28.6 19,334 ,117 ) 288 809 726 396.4 J 167.8 20.0 
Inland Texas 282 182.4 7.3 45.0 20.9 7,424 285 325 2,045 245 168.7 . 34.1 19.8 
Texas Gulf Coast 1,916 1,015.0 90.0 470.8 201.0 25,437 310 ,932 4,932 1,642 839.3 . 414.1 174.5 
La. Gulf Coast 722 362.4 47.9 159.4 50.0 12,493 480 5,643 1,394 599 323.7 : 142.5 ‘ 
N. La. and Ark 100 49.6 3.9 21.9 6.0 4,625 664 975 130 101 42.2 . 23.7 
Rocky Mountain 
New Mexico 25 14.0 0.3 , 3.0 718 44 141 123 29 15.0 0.3 5.7 
Other Rocky Mt. 262 129.7 1.1 3.7 38.0 6,128 204 2,178 1,226 239 110.1 1.8 §1.2 
West Coast 1,051 508.9 2.1 265.8 29,263 440 11,947 26,755 1,078 446.7 3.9 156.8 





May 29, 1959. 7,888 4,071.6 242.9 yi 951.9 203,140 24,030 97,544 54669 7,411 3,668.6 227.0 1,636.2 
May 22, 1959. 7,891 3,938.4 212.6 1,730.6 944.9 203,610 23,212 94,088 54,484 


May 30, 1958. 7,487 3,776.9 224.1 1,709.1 979.6 193,355 21,469 87,858 61,383 


*At refineries including natural blended (Finished and unfinished. {At refineries, bulk terminals, in transit, and in pipelines. 
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MARKETS 


Crude-Oil and Refinery Prices at Representative U. S. and Foreign Points 


REFINED-PRODUCT PRICES 


Following quotations are for refinery 
products in cents per gallon moving in in- 
terstate shipments on Wednesday each week 
unless otherwise noted. Crude-oil prices are 
per barrel at the wells unless otherwise 
listed. 


GASOLINE* 
Mid-Continent (Group 3): 


Regular (89 octane) 
Premium (99 octane) 


11.375-11.75 
14.375-14.75 


Gulf Coast (cargoes for coastwise 
or export movements): 

* Regular (90 octane) 

* Regular (92 octane) 

* Premium (98 octane) 


10.00-10.25 
10.25-10.50 
11.375-11.50 


California (rack) (Los Angeles): 
* Regular (88 octane) 

*% Premium (94 octane) 

*% Premium (100 octane) 


12.00 
13.00 
14.50 


Caribbean area (cargoes): 
* Regular (87 octane) 
* Premium (97 octane) 


9.625-9.875 
11,.25-11.625 


*Quotations are for octanes shown. Prices 
usually vary with octane ratings within the 
regular, premium, and aviation grades. 


NATURAL GASOLINE* 


Group 3: 
Grade 26-70 4.5 


Breckenridge: 
Grade 26-70 4.0 


*If 26-70 natural is considered as 100%, 
prices for lower-vapor-pressure grades in- 
crease 2.5% for each unit drop in Reid 
vapor pressure down to and including 16 
Ib. Prices for grades below 16 lb. may vary 
slightly by areas or plants. 


KEROSINE AND DISTILLATE 
Mid-Centinent (Group 3): 
* Kerosine 42-44 9.75-10.00 
* Diesel oil (58 d.i. and above) 9.50-9.75 
* Distillate No. 1 9.50-9.75 
* Distillate No. 2 8.75-9.00 


Gulf Coast (cargoes): 
* Kerosine 41-43 
* Distillate No. 2 


New York Harbor (barges): 
Kerosine 41-43 
Distillate No. 2 
Diesel fuel, 48-52 d.i. 


Caribbean area (cargoes): 
* Distillate No. 2 


WAX (LB.) 
Oklahoma (Group 3): 


132-135 A.m.p. (semi-refined) 
in tank car 


New York (export): 
126-130 A.m.p. crude-scale 
(solid in bags or barrels) 


*Denotes change from previous week. 


7.35 
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RESIDUAL FUEL (BBL.) 


Mid-Continent (Group 3): 


Residual fuel (max. 1% S) $1.85-2.00 


Gulf Coast (cargoes): 
Bunker C fuel 


New York Harbor (barges): 
Bunker C fuel 


Caribbean (cargoes): 
Bunker C 


California (rack): 
Bunker C fuel, Los Angeles 


LUBRICATING OILS 


Mid-Continent (Group 3): 
150-160 bright stock, solvent 
refined, 0-10 pp., 95 v.i. 
200 vis. neutral oil, solvent 
refined, 0-10 pp., 95 v.i. 


Pennsylvania Grade: 


145-155 vis. at 210, bright 

stock, 8 color, 25 p.t. 22 
200 vis. neutral (180° at 

100°), 25 p.t. 21 


a a0ie) Sell G iia +. 


GRAVITY SCHEDULE 


Gulf West 
Okla- Coast Tex.t Wyo. 
homa Tex.* N.M. (sour) 


Signal 
Hill, 
Calif. 
$1.86 
1.95 
2.04 
2.13 
2.23 
2.32 
2.41 
2.50 
2.60 
2.69 
2.78 
2.84 
2.90 
2.95 
3.01 
3.07 
3.12 
3.20 
3.27 
3.34 
3.41 
3.47 
3.52 
3.56 


14-14.9 
15-15.9 
16-16.$ 
17-17.9 
18-18.9 
19-19.9 
20-20.9 
21-21.9 


$1.81 
1.86 
1.91 
1.96 
2.01 
2.06 
2.11 
2.16 
2.21 
2.26 
2.31 
2.36 
2.49 
2.54 


$2.49 
2.52 
2.55 
2.58 
2.61 
2.64 
2.67 
2.70 
2.73 
2.76 
2.79 
2.82 
2.85 
2.88 
2.91 
2.94 
2.97 
2.99 
3.01 
3.03 
3.05 


*Low cold test crude. Sour. 


Effective dates of broad changes: Califor- 
nia, 1-26-59; East of California, January 
3-10, 1957; Pennsylvania Grade 4-1-59. 


FLAT PRICES 


Louisiana: 
Sweet Lake 


Texas: 
East Texas 
Conroe 
Van 


Pennsylvania Grade: 
Bradford 
Middle District 
Southwest Pennsylvania 
West Virginia 

* Buckeye Grade 


Illinois Basin 


FOREIGN 
Canada: 
Leduc-Woodbend 
Redwater (Alta.) 
Smiley (Sask.) 
Pembina 


2.42 
2.18 
2.38 


Venezuela: 
Cumarebo, 48°-49.9°, Tucupido 


San Joaquin, 41°-41-9°, Puerto La 
Cruz 3.08-3-10 


Oficina, 35°-35.9°, Puerto La Cruz. 2.80 

Tia Juana medium, 26°-26.9°, 
Amuay* = 

Quiriquire, 16.0°-16.4°, Caripito 

Lagunillas heavy, flat, Las Piedras* 

Bachaquero, flat, 15°-16°, Las 
Piedras* 


3.34 


2.30 
2.10 
2.10 


1.88 


Prices for all crudes of 24° or lighter vary 
2 cents per degree change, up or down. 
All crudes heavier than 24° very 2.5 cents 
per half-degree gravity change. 

*Also available at La Salina at 3 cents 
per barrel less. 


Middle East, Persian Gulf (cargoes 


f.o.b. lifting port): 
Arabian, about 34°, Ras Tanura 
Iranian, 34.0°-34.9°, Bandar Masur 
Iranian, 34.0°-34.9°, Abadan 
Iraq, 36.0°-36.9°, Fao ; 
Kuwait, 31.0°-31.9°, Mina-al- 
Ahmadi 
Qatar, about 41°, Um Said 


Middle East, E. Mediterrancan: 
Arabian, about 35°, Sidon 
Iraq, about 35°, Tripoli, Banias 


Far East (cargoes, f.0.b. Lutong, 
Sarawak): 
Seria Light, 37° 


$1.89 
1.86 
1.81 
1.82 


1.67 
2.05 


2.29 


2.57 


TANKER RATES PER LONG TON 


(Latest reported spot fixtures) 


* Gulf-U.S.N.H., clean (ATRS 


22.5%) 


* Gulf-U.S.N.H., dirty (USMC—35%) 


* Carib.-U.S.N.H., dirty (USMC 


45%) 1.49 


P.G.-Japan, dirty (USMC—77.5%). 2.30 
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SELECTED MONTHLY DATA 





TOTAL DEMAND - MAJOR PRODUCTS 


SUPPLY AND DEMAND—MAJOR PRODUCTS 
Millions of borrets aad 


(Thousands of barrels daily) 


GASOLINE 

Total Refinery 
demand production 
4,180 3,920 
4,120 3,950 
3,879 4,030 
4,251 3,896 
4,106 3,713 


KEROSINE 
May 1959" 140 265 
April 1959" 185 275 
March 1959 346 306 
June 1958 145 233 
May 1958 143 227 


DISTILLATE 
1,330 
1,570 
2,214 
1,115 
1,253 


RESIDUAL 
1,415 930 
1,560 935 
1,999 1,051 


June 1958 1,209 912 63,860 
May 1958 1,236 921 61,590 JET-FUEL PRODUCTION 


om Thousands of borrels daily 


*Preliminary. tThousands of barrels. a 





Source: Bureau of Mines 
_ O.8G.1—AP I. 


Stocks end 
of period} 
202,600 
209,600 
218,610 
186,280 
195,190 


May 1959°* 
April 1959* 
March 1959 
June 1958 
May 1958 


24,100 
21,080 
18,690 
24,170 
21,440 





. 


1,745 
1,775 
1,987 
1,611 
1,636 


98,000 eo 
85,580 ie 
80,660 1s , : 

105,310 , 
89,160 


May 1959* 
April 1959* 
March 1959 
June 1958 
May 1958 


re. 
*, 4-0" 
ane, A 


y ! 
Peoeess® a 
~ ued, o Residual 





54,800 
54,500 
57,210 


May 1959° 
April 1959* 
March 1959 





REFINERY YIELDS tae a 
; Per cent ee oe 200 - 
Gasoline | 


45 — a 
"ten 





40+ 


—— 
~~ 


30 
Middle distillate 
. 


* 
95 Personne gest” 














, Residual 
15 i 
Peeerens ge cttttteggest®®*® 
Source 
>t Mines 





NATURAL-GASOLINE AND CYCLING-PLANT PRODUCTION 


f housands of borrels daily 

















Total products 
wt 0g 


lond at pt en 


REFINERY REALIZATION 


L.P.G pron 
ww 


| 400} 


’ 
a 
*tegge** 


Source 
Bureau of Mines 
200t 11 
J a 19) 


“i 





Mid-Continent 
Gulf Coast 


*Preliminary 


May* 
1959 


$4.01 
3.61 


Apr.* Mar. May 


1959 1959 


$3.94 $4.00 
3.70 3.73 


1958 


$3.67 
3.54 


Refinery realization is based on yields of major prod- 
ucts and average spot prices of regular gasoline, kerosine, 
No. 2 fuel, and residual as published in The Oil and Gas 


Journal. 
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UNDISPLAYED CLASSIFIED 26c a word one issue. 10% discount 
three or more consecutive issues. $5.00 minimum charge. Blind 
Box in our care nine words. Payable in advance. 
DISPLAY CLASSIFIED 
18.00 a column inch one issue .. . 
0% Discount three or more consecu- 
tive issues. 


Address Classified ee = Material: The Oil and Gas Journal, 


your market place | ?°6"Sex t20"Tus'tS 


STATES: (California, Wash Oregon, 


for the oil and gas industry Merce Utah Aad Arica Wits: Clamited Be 
4041 Marlton Ave., Los 


The Oil and Gas J 
Phone: AXminister 2 




















FOR SALE EQUIPMENT FOR SALE EQUIPMENT FOR SALE EQUIPMENT 








DRILLS - CORE DRILLS. Every- 


WELL 
thing for well and core drilling in both new 
_— me used equipment at money saving 
pri Fishing tools rented. Send for Dullee 
tins. .. Pressey Son, Pueblo, Colo. 


pont SALE—6, 500’ Grade E 44% Flash- wee 
8500’ extra hole Grade E 4%" Flash Weld. MODERN 37,000 BBL. REFINERY, DESTREHAN, LA. 
Hughes Joints, Tubscope #1, located Liberal, 


Kansas. Call CEntral 2-6318, Oklahoma City. (10 miles north of New Orleans) 
NEED PIPE? 8” Stee], Wt. 28 lbs., beveled 


~ 9 wenting. straight machine cleaned, = 
4 Ry Be * 19,000 BBL. CAT CRACKER (1953) 


Lab. ' 
Co., P. O. Box 323, Phone 3-4674, Decatur, * 6,000 BBL. HYDROFORMER (1953) 


Indiana 


orto proauction TRADE a avuiie drut * 2,000 BBL. ALKYLATION (1953) 

1 Cooper P-32-26 double drum 8x 7 twin * 6,000 BBL. ASPHALT PLANT 

~S ZIP a Sx i 

int tandem: 1 Cooper W double drum, % x7 FEATURE ITEMS: 

single mast, on K-8 Int.; 1 Cooper W. single 

d 8 x 7 single mast, on 52 Int. All 5—B & W Boilers. 70,000 */hr. 3—Clark HMA-8 & HMA-4, 330 


rum, 
hp., & 165 hp., right angle 











equipped for propane. Numerous misc. 
items, cars, trucks, pickups, equity radio 500 psi. (1952). 


equipment, 1957 Tri-Pacer, 3 sets Hillman- » 
Kelly hydraulic tongs, 3 advance air a 10—80,000 bbl. Storage Tanks. gas engine compressors. 
vow ge | Webbe chy OK oo born d 30—55,000 bbl. Storage Tanks 1—IR 2-stage compressor type 
an a e ity a eo arnara, ate ~ ‘ . . = - 

SS11 Eest Archer, Tulse, Okishoma 45—5,000 to 15,000 bbl. Storage HHE-2, 3,170 cfm., 125 psi., 


Tanks. 600 hp. synchronous motor. 


8%” O.D. NEW LINE PIPE 
15,524 ft.—New  Electricweld Prime 52—1,000 to 3,000 bbl. Storage 1—Carrier 38,300 cfm. centrifu- 
Grade, A.P.I. Spec. 5L-X52, 277 Wall, Tanks. gal compressor, 32.7 psi., 


24.702 P. E. Beveled, average 46 ft. 
lengths, located: Kinder, La 4—5,000 bbl. Hortonspheres. 3,370 hp. Turbine. 


Moody Inspection Certificates Available. 
ee Le 3—10,000 bbl. Hortonspheroids. 1—Carrier 9,370 cfm. centrifugal 
MID-STATES 2—Waukeshaw Knockmeters. compressor, 124.7 psi, 2,310 


PIPE & SUPPLY CO. 
F LOUISIANA (1952). hp. Turbine. 


° 
CH 2-7231 Tulsa, Okla. P.O. Box 415 112—Towers & Pressure Vessels, 2—Born Double Upfired Recininee 
from 2’ up to 12’ dia. and 1,933 & 2,122 sq. ft. 26’ long 
30’ to 110’ high. Pr my 
65,000-FT. 12%” O.D. , 
375 wall, 49.56# used lapweld line pipe, 100—Heat Exchangers, from 78 to 2—McKee Horizontal Tube Fur- 
PE beveled for welding, cleaned, 6,100 sq. ft. Steel-Brass- n s. 1.411 & 1.447 ft 
straight, single random lengths Chrome. aces. |, ’ sq. - 


Suitable for piling or line pipe. pe 
Grease Plant, consisting of: (2) 


Located Cl cuainth tar cided 1—Lummus Horizontal Tube Fur- 
ocate nicago area oulc 9e shippe 
by rail or barge. 1,000 gal. Grease Kettles, nace. 1,308 sq. ft. 


MID-STATES Tanks, Purnps and Filler Ma- | 195—Centrifugal Pumps. XP Motors. 
PIPe, & Sure. co. chine Co. Grease Filler with Turbine Drives. Single & Mul- 
Conveyors, etc. tiple Stage. Up to 9,000 gpm. 


CH 2-7231 Tulsa, Okla. P.O. Box 415 
Oil Canning Plant, consisting of: | 50—Piston Pumps, up to 1,000 
American Can Co. 1 quart gpm. 


Filling, Sealing and Convey- ‘ “ 
NATIONAL 50 located in San Juan ing Line po ag Neste A a. 8,000 Tons of Pipe up to 16” dia. 
County, N. M. Co. 5 quart Sealer with Con- | 1,500 Tons—Cast Iron & Steel 


NATIONAL 50 located in Park veyors, etc. Valves up to 20” dia. 


County, Wyo. 
ait ws es Brochure mailed on request 
—— ™ = located in Lincoln Representative on Location, phone Norco Louisiana 6571 


All in excellent Condition. 4 
Inventory sent on request. ‘ot BRILL EQUIPMENT COMPANY 
, 
BOX L-373 -p 2401 THIRD AVE., N.Y. 51, N.Y. — CYPRESS 2-5703 


THE OIL AND GAS JOURNAL, MeSCUULmEZ OMe 410] SAN JACINTO, HOUSTON, TEXAS — JACKSON 6-135] 
TULSA, OKLAHOMA 
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FOR SALE EQUIPMENT 


FOR SALE EQUIPMENT 


FOR SALE EQUIPMENT 





FOR SALE—Heavy duty diesel powered 
drilling barge, complete, excellent condi- 
tion aximum drilling depth seventeen 
thousand five hund maximum water 
depth twelve feet. Few months left on nine 
thousand dollars monthly lease to major 
drilling firm. Ideal for coastal region. Photo- 
raph and inventory on request. Oil Field 
aterial Exchange and Sales, Steve Aucoin, 
Box 1525 Oil Center Station, Lafayette, La. 


FOR SALE: 2,000 ft. Mayhew mounted on 
Ford F-8 tandem truck, skid mounted 5x8 
Gardner Denver ump, Waukasha wer 
unit, 1,500 ft. of 5% - Parill pipe and é@rill 
collar. Also, 1,000 ft. Mayhew mounted on 
Ford truck, 36 ft. mast with drill pipe and 
other equipment if wanted. Sell rigs alone 
or with equipment. Write Box 363° or call 
758 or 871, Caney Kansas. 





2%” OD. 65% 5% Nickel Allo 
Pa... A, a hyariti “CS” Joints — 2, excel- 
lent condition ., rf riced 
65c ft. 5,000 349” 
E.UE. Seamless Taiing ae od per 
ft. will sell all or any part, excellent condi- 
tion. A. A. Gilbert er & Supply Co. P. O. 
Box 986 Shreveport, L a. 


FOR SALE—3 miles 2 line pipe, 127’ Mast 
7 Substructure, 131’ Mast 11’ Substructure, 
one 3 motor unit drawworks, one two motor 
unit drawworks, Waukesha engines. Call 
CEntral 2-6318, Oklahoma City. 


500,000 FT. 10%” O.D. 35-40% No. 1 grade, 
machine cleaned, plain end, random lengths, 
straight, coated, price $1.65 a ft. f.0.b. cars 
Columbus, Ohio. Central Ohio Pipe Co 
Phone 3-3377, Decatur, Illinois. 


30 B ron a 











grec the | 


AT THE 


ESSO REFINERY 


BALTIMORE, MD. 





10,000 BBL./Day 
FLUID COKING UNIT 


38,500 BBL. /Day 
CATALYTIC CRACKING 
UNIT 








GIRBOTOL UNIT 
DEMETHANIZER 
ABSORBER 


4,400 BBL./Day 
ALKYLATION UNIT 








16’ Dia., 20’ to 145’ high 
up to 300 psi 


and CONDENSERS 
100 to 4,600 sq. ft. 





20 TOWERS from 2'6” to | 





50 PRESSURE DRUMS 
Sizes up to 12’x50’, 
Pressures to 350 psi. 





125 HOT OIL, 
CENTRIFUGAL and 
STEAM PUMPS 


HEAT EXCHANGERS | 











5—500 HP RAS Clark Gas Engine Compressors 17x14” 
Petro-Chem RADIANT HEATER 43 Million BTU /HR. 

®@ 41,400 CFMI.R. Turbo Blower 28.2 psi. 3,000 HP. Motor 
22,500 CFM I.R. Turbo Blower 15 psi. 2,000 HP. Motor 
6460 CFM CLARK Compressor 148 psi. 2,000 HP. Motor 
1,500 INSTRUMENTS—VARIOUS SIZES & TYPES 


Most Equipment New Since 1954 


Y our inspection invited—representatives on premises 
W rite—W ire—Phone for Complete Information 


HEAT & POWER (O., 


Site Office—Besten & Haven Sts., P. O. Bex 5203, Baltimore 24, Md., Dickens 2-0224 
New Yerk Office—60 East 42nd Street, New York 17, N. Y., MUrray Hill 7-5280 
Tulsa Office—306 Thompsen Bidg., Tulse 3, Okla. Diamond 3-4890 


SALES AGENTS FOR LIPSETT, INC. 








TANKS, TREATERS, metering separators, 
welltesters, dehydrators. Chief Equipment 
Corporation, 1715 York Street, Denver, Colo- 
rado. 1474 Main, Durango, Colorado. 

LOCATED AT Rocteme and Iola yards: 
11,500’ 3”, 22,000’ 15,500 5”, B. T. Pipe 
double randon ronbake Also,’ 27 miles Pot 
welded pipe and B. T. Gas Lines 4” to 6” 
located in Wilson and Montgomery Coun- 
ties, to be taken up. tern Kansas Gas 
Co. P. O. Box 408, Iola, Kansas. 


18,000° 3” STANDARD Number One Use 
Continuous Weld Line Pipe Range 1, 2, and 
3, Thread and Collared. Call or write, 
George Barber at Hamilton 8-1301 or Box 
9247 Dallas, Texas. 


FOR SALE—Complete_ refining units, 

Skimmer, Thermal Cracker, Debutanizer, 

ropanizer, and other good equipment. 

J. C. Hinds—Box 652, Palestine, Texas Day 
Phone LE 8-2241, Night Phone 4613. 


RIGS FOR SALE: U-15 Drawworks, Wau- 
kesha Motors, 127’ Moore Mast, 7’ Substruc- 
ture, 14” Oilwell Pump, 6,500’ Grade E Drill 
Pipe, Mud Tanks. U-15 Drawworks, Wauke- 
sha Motors, 131’ Moore Mast, 11’ Substruc- 
ture, 16” Gardner-Denver Pump, Steel Mud 
Pits, 8,000’ Grade E Drill Pipe. ated near 
a Kansas, now running, both rigs 

lete, inventory on request. CEntral 
8, Oklahoma City. 


USED Pg AND USED TANKS—For Sale. 
Rogers & Wright, Incorporated, 216 West 
Second Street, lsa, Oklahoma; 710 Peoples 
Building, Charleston, West Virginia. 


1 BUCYRUS—Erie 36L Spudder, late 
model. Rig complete with tools and equip- 
ment. Cassel rilling Co. Inc.. Dumas, 
Texas. Phone WE 5-5019 or WE 5-4369. 























GOOD USED DRILLING, 

WELL-SERVICING, AND 

CABLE-TOOL RIGS AND 
EQUIPMENT 


Financing or lease purchase plans 
available on the following: 
Botany DRAW WORKS: Cardwell RL, 

HL and L; also Wilson Atlas, 
Ks and Mogul 
CABLE TOOL HOISTS: Cardwell RL, 
KL and 3-Drum RL. 
SERVICING HOISTS: Cutas K200, 
HS & L; also two Wilson 


CABLE TOOL RIGS: one available, 
including Bucyrus-Erie and Cardwell KL. 


ROTARY RIGS: variety available, in- 
cluding Cardwell, Oilwell and Wilson. 
COMPLETE SERVICING RIGS. 

Cardwell AL w/Model 75 Mast 

Cardwell AL w/Model 75 Mast 

Franks 658 DTM, Truck Powered 
(This unit leased) 


PHONE WICHITA—AMbherst 7-3311 
or contact the local representative for 


CARDWELL 
MANUFACTURING 
COMPANY 


Box 2001, Wichita, Kansas 














7 TESTED & 
STRUCTURAL 


Warehouse Stocks 1/8” thrv 48” 
Valves, Fittings, and Couplings 


L. B. FOSTER «. 
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FOR SALE EQUIPMENT 


FOR SALE EQUIPMENT 





NEW IDECO RIGS 


USED 


NEW BJ 2%,” x 96” Elevator Links... 
Will accept your old equipment in trade. 

NEW 2,500’ 4” O.D. Grade D Plain End 
Oklahoma City. 


USED National T-25 Ri 


714” x 12” Pump... Up to 


U 
7%” x 12” Pump .. . 6; 
x 14” Pump... 5 


Moore Mast. . . 744’ 


Panhandle. 


624 So. Cheyenne 


RECONDITIONED AND USED MACHINERY 


NEW 23” Ideco Rotaries. Liberal allowance on your old table. 


RECONDITIONED Martin-Decker Weight Indicators. A real saving here. 


with GM Diesel Power . 
6,000’ 449” O.D. Drill Pipe. “Coastal North Dakota: 


SED Brewster N-4 Rig e Gas-Butane Power . 
000’ 4” O.D. Drill Pipe. 


USED Unit U-34 Trailer Ade Rig ioe at oer Butane Power. . 


LUCEY PRODUCTS CORPORATION 


Oklahoma City—Woodward, Oklahoma e 


AND MACHINERY 


RIGS 


444” Type MAA Elevator . . . 460 Hook. 


EVE Drill Pipe. Special Price. Located 


Lee C. Moore Mast 


93’ Lee C. Moore Mast... 
Located Oklahoma City. 


94’ LEE C. 
O.D. Drill Pipe. Located Texas 


Ave. Tulsa 19, Oklahoma 
Phone: LUther 4-4711 


Dallas—Odessa, Texas 


HELP WANTED 

















AMINE DESULPHURIZER 
FOR SALE—South Texas Area. CAPAC- 
ITY: 5.2 MMCFPD at 350 psig. with 40 
grains per 100 SCF. This Unit is ae 
mately 3 years old and can be o tained 
for approximately 50 r cent of replace- 
ment value. This Unit can be inspected 
by contactin 
REPUBLIC NATURAL GAS COMPANY 

Vaughn Petroleum Building, 

orpus Christi, Texas. 











EQUIPMENT WANTED 





USED =e PRESSURE pumps in various 
Capacities. T. W. Covington Box 385, Bowl- 
ing Green, Ky. 


ANTED: 1,500 ft 
350° The O 





> Ueting, 1,800 ft. 2%” 
y to drill. Box 


Ww 
o Com lete and rea 
Tulsa, 


and Gas Journal, 
= SH 


WANTED—Junk rotary drill pipe, 3 inch 
to 444 inch, no threads required. Will pick 
up in full truck load lots, anywhere in mid- 
dlewest. Phone 223, Byers Portobase Inc., 
Box 571, Chanute, Kansas. 








HELP WANTED 


EXPERIENCED GEOLOGIST with mini- 
mum five years experience; Louisiana— 
Texas areas. Age under 32. Location Dallas 
Texas. Send detailed resume, transcript o 
rades, <-+y shot and salary desired to Box 
£353 e Oil and Gas Journal Tulsa, Okla- 





om 





WATER FLOOD 
EQUIPMENT DESIGN ENGINEER 


Graduate mechanical or petroleum engi- 
neer with four years experience in water 
flood or secondary recovery pas. 
Large company. Excellent employee 
benefits. Age -45. Submit resume to: 


OX L-370, 
THE OIL AND GAS JOURNAL. 
TULSA OKLAHO 








Production Engineers 


major oil com- 
istrict offices of 
as producing opera- 
~~ 


Well known i aw 
y has o 
jomestic o 
tion. Minimum : of tt ree _— 
experience required; water flood expe- 
rience desirable. Response should include 
salary ¢ ted and complete resume of 
education and experience. Our employees 
have been informed of this advertise- 
ment. 


Box L-309, 
The Oil and Gas Journal, 
Tulsa, Oklahoma. 








HELP WANTED 


ENGINEERS—Electrical and Petroleum: 
Expanding Wire Line Well Service _ 
pany, located in Appalachian geen. 
perience in well logging desirable. 
tunity for advancement. Inquiries w Sppor- 
confidential. Submit resume of ex eriance 
and education to P. OC. Box 22, Apollo, Pa. 








PRODUCTION ENGINEER: Goomans in- 
dependent oil company has ning for 
graduate petroleum engineer wit minimum 
of 4 to 6 years — and ake ter 
experience, preferably in Gulf-Coast, Mid- 
Continent areas. Work will be in north and 
west Texas, central Oklahoma, and north 
and south Louisiana. Age: 25 to 35. Sala 
commensurate with experience. — t 
complete resume of experience and educa- 
tion to: Box L-366, The Oil and Gas Journal, 
Tulsa, Oklahoma. 





PETROLEUM ENGINEER with secondary 
recovery experience. Send resume of educa- 
tion and experience. Answer, Box L-358, 
The Oil and Gas Journal, Tulsa, Oklahoma. 


NEW OIL EMPLOYMENT Directory, for- 
eign and domestic, showing where to apply 
for — 500 selected produc refining, 

nae companies. fationwide. 
$7.50 oak. ML Co., Box 2603, Tulsa, Okla. 








WORLD-WIDE 
OPPORTUNITIES 
FOR 


Outstanding Pipe Line 
ENGINEERS 


a result of continued 
nits eee scale, PIPE 
NOLOGISTS, Lad and affiliated 
oe es will con e to vive ob a 
ities for cupmianesh Te - 
neers. 


We have opening at both intermedi- 
ate and advanced levels in both the 
United States and « °- 

SR initial 
Ts 


wth on an 
TECH- 


— 


ent 
is in our Houston head 


ort or long term assignments in 
parts of the United States and foreign 
countries. 


esumes, which will be s haps strictly 
confidential, are invited from graduate 
engineers with experience in ble 
capacities in hydraulic and mechanical 
d of pipe lines and line facil- 
ities, including and ter 
sor stations 


estima ag om 
desirable. ae 
for experien 
capable of being 
Engineers on foreign 


These are unusual opportunities for 
weee-genmned men who want to work in 
an atmosphere where the individual can 

ortant impact on the over- 
all picture by the competent handling 
of Sane = out-of-the-ordinary 
job assignments 


Salaries commensurate with train ing 
and work experience. a well- 
balanced employee benefit p 


Please include in resume full particu- 
lars ee CC experience and 
salary Arran ts will 


ents. gemen 
be “meade iy individual interview with 
interested and qualified persons. 


Pipe Line Technologists, Inc. 
2431 West Alabama P. O. Box 22148 
Houston 27, Texas 





PETROLEUM ENGINEERS (2) under 32 
for North Louisiana and Dallas, Texas, loca- 
tions. Minimum five years experience in 
secondary recovery, reservoir, and/or uniti- 
zation, and general production engineering. 
Send detailed resume, transcript of college 
work, and small photo to Box L-354, 

Oil and Gas Journal, Tulsa, Oklahoma. 





Physical Metallurgist 
OR 


Metallurgical Engineer 


B.S. with minimum five years man- 
ufacturing experience. 

Well versed in heat treat tech- 
niques and procedures for ferrous 
and non-ferrous metals. Capable of 
specifying metals and treatment to 
specific use. Should be familiar with 
welding, machining and finishing. 

Capable of handling metallurgical 
aspects of oil well equipment manu- 
facturing plant. Location Southwest. 

Salary open. All replies confiden- 
tial. Send complete resume to: 


Box L-332, 


The Oil and Gas Journal, 
Tulsa, Oklahoma. 
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—ENGINEER WANTED— 


Experienced engineer capable of estab- 
lishing and supervising engineering de- 
partment for construction of pews eum 
products storage terminals, including 
coenplete design, issuance of quotation 
requests and materia] authorizations, 
supervision of construction engineers 
sae Sy of subcontractors’ designs. 
able = rovide pes Wy de- 
aa rapidly construction 
costs cnurieely enough to provide basis 
for competitive bids. M have field 
experience in design and construction 

of terminals and pipeline including P 

4 electrical. civil and mechanica 
and have — ay S 
working for for non engineer = 
Southwest. Some travel re- 
quired. Will arantee three years em- 
ape bem at ,000.00 per year if work 
satisfactory. ‘Send resume including 

references to: 
OX L-352, 
THE OIL AND GAS JOURNAL, 
TULSA, OKLAHOMA. 











SITUATION WANTED 


ENGINEER: eee rience; desi 
sales, fabrication, lease = ment. Presen ly 
chief engineer. leadin company 
sires change. Box L-374, ‘ane Oil and Gas 
Journal, Isa, Oklahoma. 


DRILLING PRODUCTION: 11 ars ex- 
perience with large independent. Desires 
work in drilling completion, and workovers. 
Will relocate. Excellent references. Vance 
2. Shaffer, 4106 McGaha, Wichita Falls, 
exas. 
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SITUATION WANTED 


LEASE AND DRILLING BLOCKS 





SITUATION WANTED 
gay Oe = years Gulf Coast, 1 
trained in admin- 


he md a : & 

trati aE exploration pr om, 
developed and submitting prospects; desires 
position with company entering exploration, 
or expending; prefer Houston, consider an 

area. Box L-360, The Oil and Gas Journal, 

Tulsa, Oklahome 


WHAT SMALL independent needs a 
young agressive — with four years 
subsurface experience, who understands 

roduction practices? Resume upon a 

x L-365, The Oil and Gas Journal Tulsa, 
Oklahoma 








GEOLOGIST, 37, exceptionally well quali- 

fied to direct an exploration and develop- 
ment program for large independent or in- 
vestment grou 13 years of comprehensive 
experience in Texas. New Mexico and Mid- 
Continent Areas. Box L-359, The Oil and 
Gas Journal, Tulsa, Oklahoma. 
SENIOR GEOLOGIST retiring from major 
oil company at year end, would like to 
make contact with smaller organization 
in Texas Gulf Coast area. Box L-369, The 
Oil and Gas Journal, Tulsa, Oklahoma. 


MECHANICAL ENGINEER, BS, Licensed 
Diversified experience in estimating, piping, 
pressure vessel! and structural design. Super- 
visory experience in refinery maintenance 
and construction. Desires responsible posi- 
tion. Box L-368, The Oil and Gas Journal, 
Tulsa, Oklahoma 

FIFTY- ‘SIX YEAR OLD lawyer, in perfect 
health, 35 years experience in the oil and 
gas industry, eaks fluent Spanish, wishes 
connection in Teld of public relations any- 
where in the Americas. Well known and 
accepted throughout Latin America. Ready 
for immediate assignment. Box L-371, The 
Oil and Gas Journal, Tulsa, Oklahoma 








~ MR. ‘EMPLOYER— Many job applicants 
are presently employed and prefer to use 
an employment agent when changing jobs. 
We currently have some really outstanding 
candidates seeking both foreign and domes- 
tic opportunities through the use of our 
confidential services which include P. E.'s, 
M.E.’s E.E.'s, Geophysicist, Geologists, Pro- 
duction Foreman, and others. Please send 


ro job description and application blank 
i 


rompt our most likely 
or your job. Accredited 
O. Box 6006 New 


orm and we shall 

candidate to apply 
Personnel Services, Inc. 
Orleans 14, La 





DRILLING PRODUCTION 
SUPERINTENDENT 

years deep 

Dakota 

Alaska, 


20 years experience last 7 
production in Montana, North 
area. Would like position in 
references. Write 
BOX L-367, 
THE OIL AND GAS JOURNAL. 
TULSA OKLAHOMA. 








MANUFACTURER’S 
REPRESENTATIVE 


Successful sales manager now centered 

in Calgary with wide connections in 

Alberta and throughout Western Canada, 

would like to represent important manu- 

facturer of oilfield equipment and sup- 
lies. Fully responsible and trustworthy 
xcellent references 


BOX 1-357, 
THE OIL AND GAS JOURNAL, 
TULSA, OKLAHOMA. 








MANAGEMENT 


Former drilling contractor with 25 
years experience in drilling, production, 
exploration and acquiring oil and gas 
production for his own account, desires 
connection with either individual, group, 
or company that needs management, su- 
—e and future exploration direc- 
Last 15 years in est Texas and 
inew - + aa, Location unimportant if 
justifiable. 
Either domestic, foreign or both. 
Would desire ee mend to paratici- 
pate in future exploration and develop- 
ment. Have qyeene geological and 
exploration sta 


R. MAKIN 


P. O. Box 1628 Hobbs, New Mexico 





LANDMAN-—-35, family man, Twelve 7 
experience as company employee an 
dependent. Practical knowledge  Bsotogy. 
Desire work. Will relocate. Box e 
Oil and Gas Journal, Tulsa, Oklahoma. 


ROYALTIES 
OFFERING OIL AND GAS Income Royal- 
ties and those ahead of drilling. A. S. Berry. 
109 Midco Bidg., Tulsa, Oklahoma. 
BUSINESS SERVICE 
Delaware Corporations formed and serv- 


teed. American Guaranty & Com- 
pany, P. O. Box 487, Wilmington, Delaware 

















Venezuelan Contact 


Do you need Venezuelan Contacts, 
Representations, Surveys or “local know- 
how,” if so write 


TEN EYCK HULL 


KENTUCKY-SHALLOW drilling 600 acres 
with merit near HEGIRA =e Cumberland- 
Clinton County border. Long term, low 
rental. Price $7.50 r acre VY override. 
Inspection invited. Cravens Russell 
Springs, Kentucky. 


SELL ONE-HALF interest 400 acre lease. 
Old wells come in making 150 barrels 40 
years ago. -! be big shallow producers 
450 feet. P. . Box 117 Greensburg, Ky. 








27,000 ACRE, ten year drilling block for 
sale, Northeast Tennessee, bor ering Ken- 
week. near shallow drilling operation. Box 
275, Brazil, Indiana. 





DRILLING BLOCKS still available near 
new Oriskany gas field in Jackson County, 
West Virginia. Hilton I. Bever, Williams- 
town, West Virginia. 





I WILL DRILL your shallow prospect or 
bey our producing interest. U. S. Ander- 
z= c 4 anta Monica Blvd., Los Angeles 

all 





Edificio Galipan Caracas, V 1 
Cable: CALLHULL Telephone: 33-31-95 











BUSINESS OPPORTUNITIES 


FOR SALE: Well Service business. Sees 
work. Major Company. 2 or 3 rigs. 3,000’ 
Okla. area. Box -346, The Oil and Gas 
Journal, Tulsa, Okla. 


FINANCIAL CONTACTS, Underwriters, 
Private Brokers reached. No shopping. Con- 
fidential. Send details to Consultant—817— 
Stet Street. Brooklyn, N. Y 


NEW PRODUCTS WANTED—Well-estab- 
lished, responsible company with complete 
facilities for developing, manufacturing and 
marketing oil field equipment is seeking 
new or improved products, preferably pat- 
ented or patentable, to add to its presently 
well-known line. Royalty basis or outright 
purchase. Initial submission should identify 
engineering and confidential detail. Sub- 
missions will be handled promptly and con- 
fidentially. Box K-994 e Oil and Gas 
Journal, Tulsa, Oklahoma 

BIG CAPITAL AVAILABLE Want Big 
Texas oil deals. Give brief details. Will re- 
ply only to offers of interest. P. O. Box 
4332, Austin 51, Texas 


OIL CORPORATION FOR SALE 
Controlling a lease of 280 acres of potential 
oil land in Fergus County, Montana. Have 
stopped drilling well at approximately 1,000 
ft. due to lack of funds. Will sell at ???-plus 
royalty basis. Buyer must have funds to 
comngeste drillin (Additional 1,700 acres 
can be made available for lease). For further 
information, contact: Napoleon G. Plato, 
9400 Washington Bivd., Culver City, Calif 
Phone HOllywood 5-4931. 




















PRODUCTION FOR SALE 





TO CLOSE ESTATE Working interest up 
to 39.258%, with operating rights in two 
prosueing wells, Custer County, South Da- 
ota. 160 acre Jease. 1,395 ft. sand. Initial 
production discovery well 200 bbls. Write 
. H. Phifer, Dewey, So. Dakota. 


LEASE AND DRILLING BLOCKS 








WORKING INTERESTS up to ‘% for sale, 
Chautauqua Co., Kansas. 150 acres offset to 
free fl and new well 1,100 ft. sand. Box 
L-328, The Oil and Gas Journal, Tulsa, 
Oklahoma. 





OIL AND GAS LEASE 
YOAKUM CO., TEXAS 
160 acres, 5 year contract. Strategically 
situated for exploration of Permian and 
deep structures. Sale price of this lease 
is per acre, with $2 delay rental. 
Location; _ S‘e section 596. Write: 
. J. A. Robinson. 
233 — first PL, Santa Monica, Calif. 








Caddo-Pine Island Field 

160 acre federal oil and gas lease, full 
in T. 21 N., on 16 W., La. 

4 2; and E\4SE%, Sec. 
i. "inigh bidder at federal auction wili 
assign outright or with small override. 
Box 7587 Phone 
Washington 4, D. C. NAtional 8-7377 


OIL-GAS LEASES. Arizona Boom area, 
Apache County, between two helium dis- 
coveries. Write for free map Geology. Box 
31 R 360, The Oil and Gas Journal, 4041 
Marlton Ave., Los Angeles 8, Calif. 





DRILLING a) PROVEN acreage. Two 
pay sands, 600 800 ft. ‘4 interest for 
sale. P. O. Box B82. Wichita, Kans. 





WANTED: Offset shallow drilling deals in 
the Illinois, Indiana, and Kentuc ae 
Can drill one well r month. Send all re- 

lies to Box L-311, e Oil and Gas Journal, 


ulsa, Oklahoma. 


OIL & GAS LEASE—480 acres, Sec. 340, 
Coke County, Texas, $1.00 per acre bonus 
and $1.00 per acre yearly rental. Mrs. Louis 
Seidl Otis, Kansas 





LEASING 450 ACRES of oil lands in Trini- 
dad British West Indies—For information 
write to Albert Edwards, 9647 Wentworth 
Ave., Chicago 28, Illinois. 





PRODUCTION WANTED 





OIL PRODUCTION WANTED: Adequate 
engineering information should be available 
for inspection. Box 31 401, The Oil and 
Gas ournal, 4041 Los 
Angeles 8, Calif. 


Mariton Ave., 





WANTED: Oil p rties. 100 to 5,000 
barrels daily in Oklahoma and Kansas 
Morris Sitrin, P. O. Box 1160, Tulsa, Okla. 





SCOUTING SERVICE 











Wire—Airmail—Dial 4-4301 Ext. 804 


The ALASKA Oil Scouts 
SUITE 804 MT. McKINLEY BLDG. 
ANCHORAGE. ALASKA 
Your Alaska Representatives 











TO CHANGE YOUR ADDRESS 


iv’S BEST... 


to send your old address clipped 
from the Journal mailing wrap- 
per along with your new loca- 
tion. 

ADVANCE NOTICE... 


10 days before you move, and 
we guarantee you week-to-week 
undelayed service. 


WRITE... 
Circulation Department 


THE OIL AND GAS JOURNAL 
Box 1260 Tulsa 1, Okla. 
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LEGAL 


U. S. DEPARTMENT OF THE INTERIOR, 
Bureau of Land Management, Denver, 
Colorado. Notice is hereby given that 320 
acres of land in four parcels within the 
known geologic structure of Rangely Field, 
Rio Blanco County, Colorado, will be of- 
fered for oil and gas —— through com- 
petitive bidding to the qualified bidder of 
the highest cash amount per acre, at 2 P m., 
M:S.T., June 25, 1959, when bids will be 
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opened. Details of the lease offering, how 
and where to submit bids, and forms, may 
be obtained from the Bureau's Land Office, 
P. O. Box 1018, Denver, Colorado. Dale R. 
Andrus, Land Office Manager. 








LEGAL 





U. S. DEPARTMENT OF THE INTERIOR, 
Bureau of Land Management, Denver, Colo- 
rado. Notice is hereby given that 234.79 


acres of land in two parcels within the 
known geologic structure of Williams Park 
Anticline Field, Routt County, Colorado, 
will be offered for oil and gas looming 
through competitive bidding to the quailifi 
bidder of e highest cash amount r 
acre, at 2 p.m., M.S.T., June 26, 1959, when 
bids will opened. Details of the lease 
offering, how and where to submit bids, 
and forms, may be obtained from the 
Bureau's Land Office, P. O. Box 1018, 
Denver, Colorado. Dale R. Andrus, Land 
Office Manager. 
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NATIONAL AU New 


HORIZONTAL GLYCOL DEHYDRATION UNIT 
"Another of Many Oviginals prom National” 


NEAR FARMINGT 


PATENTED AND PATENTS PENDING 


FEATURING: 


National Vari-Flo glycol trays 

National valves and controls 

Heat exchanger in skids 

Mist extractor on inlet to remove hydrocarbons before 

glycol contact 

Anti-down draft stack head 
@ National flame arrestor — eliminates all fire hazards 
© Compactness 


National Vari-Flo horizontal glycol trays are 
more efficient than conventional trays now in use 
due to elimination of dead spots and non-channel- 
ing of glycol. 

The glycol pump splits the flow into two equal 
streams of freshly concentrated glycol into the 
two horizontal trays. 

The stainless steel removable Vari-Flo caps 
are a result of concentrated research in National’s 
Laboratory. The caps are designed as a combina- 
tion of the best features of the sieve tray and 
bubble cap but without the limitations of either. 

The gas-glycol contact is automatically con- 
trolled according to the volume of gas going 


Contact your nearest 
National Tank Company representative 
for more detailed information. 


NATIONAL 


DRAWER 


TULSA, OK 


Pre-piped 

Automatic 

Shop hook-up 

Shop insulated 

Ready for immediate service on delivery to your lease 
after well and pipeline tie-in 


@ National field service by trained engineers 


through the caps, thus permitting high contact 
efficiency at low as well as high flow rates. 

Split flow contactor trays are “Another of 
Many Originals by National.” 

Dewpoint depressions have been obtained as 
high as 85° and 90° using New Hi-Dry Liquid 
Desiccant and depressions better than 75° using 
other glycols. 

Depressions of 95° to 110° on four tray units 
using New Hi-Dry Liquid Desiccant. 

Standard units in capacities of 2, 4, 6, 10, 15, 
20, 30 and 40 MMCFD. Special sizes made to 


order. 


COMPANY 


) 
AHOMA 
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Vive line engines ty Aeillrp 


This compact, automatically-controlled Nordberg 2650 bhp four-cycle 


diesel engine furnishes all power for the Vicksburg, Michigan station of the 
Wolverine Pipe Line Company’s 16” products pipe line. The engine drives a 


centrifugal pump through a speed increasing gear and flexible coupling. 


NORDBERG MANUFACTURING COMPANY 
MILWAUKEE 1, WISCONSIN 


CLEVELAND ° DALLAS . DULUTH . HOUSTON * KANSAS CITY . MINNEAPOLIS 
NEW ORLEANS + NEWYORK «+ ST.LOUIS + SAN FRANCISCO + TAMPA 


WASHINGTON ° TORONTO ° VANCOUVER ° JOHANNESBURG ° LONDON ° MEXICO D. F, 








Hughes 


FLASH IVELD 


is now 


At 21, Hughes “Flash-Weld” is the most experienced 
welded tool joint-to-pipe connection in the oil fields. 


Since 1938, when Hughes introduced the first flash- 
welded drill string, more than 40 million feet of drill pipe 
have been unitized by the “Flash-Weld” process. 


A new heat treating process has more than doubled the 
tension impact strength of “Flash-Weld” pipe connec- 
tions. And new processing controls are improving the 
quality of the finished drill strings. 


In addition to exacting physical tests, “Flash-Weld” tool 
joints and flash-welded connections undergo a series of 
critical inspections. For instance, after flash-welding, all 
weld areas are subjected to magnetic particle inspection. 
The critically-stressed areas of the tool joints themselves 
(this applies to all Hughes joints) are magnetically in- 
spected. And the hardfacing on the joints is “snow” tested 
to check the bond of the hardfacing material to the joints. 

The Hughes method of hardfacing, plus Hughes’ 
specially developed tungsten carbide hardfacing material, 
assures maximum protection against wear during the life 


of the joints. 


FLASH-WELD ' Complete line of 
A DEVELOPMENT “Flash-Weld” joints is 
pan | available for attachment to 
new API LIGHTWEIGHT 
Ss . drill pipe, as well as 


HUGHES | hi : te standard weight pipe. 


TOOL COMPANY Ask your Hughes man. 


“Flash-Weld” joints are available with tapered and square shoulders 























